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[ *f I f IB * <o m B 1 
[ f S * * l ] 

(a) (i) c 4 -c,.ieii*jj:tf/*fctt»ttlir/w*^T/i/3->uo (y*) 
y u - h x ^ r/u^ l o-8 5li%K 

(i i) 6-2 0fiO«*I?S$tt6»*ittt^ft.***7^3-^O (y*) T 

* y v - hx^r/^l 0-7 0 fi 4 % fc Sr ^ if 4> < it loo* ^ ft , *5 <fc t>* 
( b ) tK tt 0> ft ft., $ #i > ifcttft^/u«fiE5*Sr 

meiij«»*ftita*J:tf/<-y^A'^r«iifci([ffl*ix 1 tu is ft: a n p D m m » ^ r >r r m 
j&wr-hz>m&. WE^r^ra * tt^s *v^j**. 10 
[ t * * m 2 ] 

itiE (a) (i)«j«B»*,^y*^^/u(>*)r^yu-hvn-y^/u(^^) 
r^yi—h. -ry^^/u r^yw-h, t - y ^ /v ( ^ ^ ) r * y "u — b * 2 - y ^ ^ 

y f '/l^TH l/- K 2 - * JV ^ * ;V ( y * ) T t y U - b , n - * ^ ^ ( y * ) 

r^yu-K 0/=^ ( * # ) 7 ^ y u - b , ? £ y ^ ( y * ) r^.yu-N, 

9 =r *s { * $ ) T. t V \s - b , io^^ix bo »^fr#rt>b#a#<fc9gft£*i6* It 

* is 1 ic is «t (o m fiK « c 
I 3 ] 

HU IE ( a ) ( i i ) ffi f& m m # , \* > ? o [ 2 . 2 . 1 ] ^/f ;U ^) 7 ? y U - b 

% 7yvyf,;i/ ( > ^ ) T^yu-K 3, 5 - v?^ f ;V7 y f /U. (^) T.^yu 20 

- K y j^/^^ ( y * ) r^yu-h. b y ^ ( y * ) r * y u — b * 7 :n ~ a- ( y 
? ) 7 ? y u - K t-^^^7an/i/(y^).r^"yu-b, 2 - 1-7 ?• I * * )' r 
9 y u — ' b , ^v^^y^^yu-— k -> ^ o ^ ^ /u y ^ ^ y u- — b\ * > & * # ? 

y U- — b , 3 t 3, 5 - M ^ f d v/y^ ^ !i ^ - v> v' ^ n V -r — 

( y ? ) r^yu-h, 2 - ( ^ ^ n > ^ ~ :* * ) ^ ;u ( y ? ) 7 ^ y u - h 
i « * a 4 ] 

mjis*fi^ft/> 5 ^2 0 a m % * -c o n * « * / - £ 3 e> k ^ t* . is * a 1 1- is m. <n m a 

o 

[ If * £ 5 ] 30 

iifjfs&TKtt^y-^-^x r^y/u^, y * * y ^ & > n - ~ & - 2 - t° n y k > , & J: 
a e *ne>oia'&fc*35*b*s»J: 9 a ^ £ ti 5 > m # *s 4 csi^a^fto 

[ I ft * 6 ] 

m'ft1&l&V0tf7 4 * *IZJ$,M £ tl* SS7^/^^ASTMD 2 9 7 9-9 5l:«ot.K 

I bi * a 7 ] 

WEififilt*^7-fyWA|Cdt»*iX, if£7 >f /^^'A S TMD 4 3 38- 9 7 ft o T 
[ «ft # « 8 ] 
[ II * IS 9 ] 

, P^I, tilt, -v^^r^T, S Jff S #J , ^^r>^y-^, D-i/g IS £tf 

R * ± tf> #J d» 6 * » J: 9 9 R $ n ^ > fb S d^p *3 J: U '< - y i~ * T ffl ii T ffi ffl * ix 5 

, n * « i cEft^ffl^fto 
I w # a i o ] 

BfjE^T^Tffl^^l^> '>^>'7 P -^ ay^-f^a-*--, ^ T ^ ^ U - , A - ^ , & <t I) 5 
[ ft * « 1 1 ] 

3 5t*lWT ( ttt5«l#«l IcEt^a**, 50 



JP 2004-512292 A 2004.4.22 



[ m * a i 2 ] 

ft»*Mb#k tftSSL «*k Sk*k tlttSKiS, ft tttt ft ft Jk *K 

* m m *a #j x « ft ft *s #j , v v * »Bfitt», pt si #j . « # ft. » * » > • » . tr ^ 
s > , ^ - y a a * , & * » e as. & « » *k « » *k gt»^*?pj*5j:v 

1 fc E ft w jkb. j£ ft o 

[1*513) 

[ » * a 1 4 ] , 

me (b) utii*, c,^c;»ttfi*fcf4a:ii«i»*T/U3-A', tsxvzti 10 
b©a*b*^f)ft5if i DiRsna, ff#«ifciefttf>fflj£ft 0 

15] 

■TOiac,-C^tt**fcttit«K/IS*Tyu=i-/i/^\ ^ * / - ^ > n - ^ p /< / - tv . 

2 - ^D/W-^,i8J:tft*i6o|*b*i)^.45»J: 9BRSti5, « * « 14 fcJE 

'« <o a ^ * o 

[fS*«16] 

^ * * ^ *J > v * D- y , n-y, c„-c,o7;^y, 7t h> N fcitf 

fc FD7;^ni-f/M^458J:9i«iti5*»S:JE)l:ttf, ft * « 1 4 fc f£ 

ff>lU#"fto 

[ « 9! (7) f¥ a ft ft ] 20 
[ 0 0 0 1 ]' 

* « w it ft is , » , & 4 xt m * ^ <o it a d°d *> 4 - y -r ^ >t t <d tz » <z> a j« ft m- bb -r 5 

o «Ffcaj£ftl4, ifiSJc K» L T ^fttt#tt#tt 7 ^ -T 5 *tt-T ^ y yu^<- ^ 

[ 0 0 0 2 ] 

ft 

^ T y ? * fc 14 ft ^ « t * 6 0 ft it it * ft (O & ft * ft >h it $ tz (4 B6 It 1" 5 fc ft fc , # 

!iv-^fti^t^Sc ftLtrti^^^y ^nbco^Tktt^s 

«T/U^V(0Jx.tf, *S1$ffF«5, 026, 5 4 0 1 7 1, 8 0 7 ^-. [Wj 30 

3§ 5 , 219, 5 5 9 * , [5] % 5 , 5 16,' 5 0 8 f , 13 S 5 , 518, 7 1 2 f , io<f 

13 ft 5 , 5 47, 6 5 9 ^) ^ -\ ^Ltg«7/^^ ^ ) U - h [Htli 

, * H If ft 4 , 1 72, 1 2 2 ^^^1^1^ 1 4 , 552, 755^) h ft & 0 4 fc ± 
iEOBttofc-«)«>^rfflttS:*-rst LTM/fSixTv^ tot Ltli, •> U - >- ^ EE ft 

* ft ( « * tf , * B rF ft 5 , 4 60, 8 0 4 ) , l/^-xf 

d y ^ * fi ^ ft ( « *. tf , * H 3# ff ft 6 , 060, 0 7 2 ) , *>5^ft«f = fc (4 

ry/v^^x^3^>'^-$##y^-(0iJxtf,.s*n*a«FffF*Re. 29, 8 7 1 

* L , at L<ftv^to*ifcB«ftt<l|||:«J(|i:38t:i:#*^. tftbllStS 

ft ft £ fc # 0 , !6off^jl)llifc4Ar L*«:4i:5^Hh4^ e - rji&O^y 40 
ffl L T E ^ $ ft fc ^ f * T 5/ ^ 4 tz it 0 ft It lb ft »J 14 , # y - (7) K 5 ^ tt CO fc ft » 

fltliWCPttta* L < ft V^ e 
[ 0 0 0 3 ] 

BU CO T y n - ? TM4 , Wxli^7l » ffl *5«tt5^ = ^*T , S * * (4 fb ffi p p p ffl ii CO fc ft 

ICitT,* y ^-tttffl Lt^S„ ^ T fi ffJ i- *5 ^ T (4 . S T e y - (4 « ffl $ ft 5 

filflS, 019, 3 7 7 f -C^^btiS J: 5 48, 7 ; T ^ > , ifcttt Ko*i^ 

fiissr^f t5o ^y-e-*(7)^u-<^coffii±^y-7-*4 > (t a d p d *3 <t v a ft it Jt ft 

£ ft * *i ^ T , B*tttr»fillt5*!)^-«)(6*fc«4K t*1?#5. 50 
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[0 0 0 4 ] 

$ b fc m <n r -f a - ^ -c % >f y # )\, ^ yi, r * U u - h ft if W * tt ft T ^yv-H 
0 % £ T* ft ffl Lt, itt tr^yux7f/u*5 it/-? U ^ >87;^/^x^f^3*y - 

(WxtfEP 299, 0 2 5 ioJ:(;wO 98 /5 1 26 6 ) & m St £ 

as ft/Mt £ ft x ^ z> o 

[ 0 0 0 5 ] 

= * * r ii« L T a» fc* £ ft 5.<o -e > ~ h o i? d - ;* ft if o> «r* ft ft t, 

#y^~^-jt£fcftffi£ft5o*Il^ffiS4, 76 2, 703-*§-(Abrutyn.)f4, 
5?7t^7H/l'TS K5-30it%t, (a) 5 - 4 8 %.Ol«7/P3 - /K (b 10 
) 5 - 6 0 % <E> m 5t T fV =3 — )V % ( c ) 1 - 2 5%Oia7;^vi/7^3-;K- fcil? ( 
d ) 1 - 3 0 % CO T A- = * i/ * fc 14 7 y - ;U ^" * > 7 * /i" T /u — *y <0 it?) 7 ? }) 
V- h ^ ^ ^ 6 0-9 5 t <DRfc£.f&mX fo Z , 1 0-4 0 M & % <0 * S ^ » fc 

ft ffl ■ * * ft T fc b -f , BL J» fc <fc £ co fc » ft tt u°d fc J: t> 0 -ft It it # »J a M f -C co 
rfte>©W»^ttfflfcBB**ftTi^ftv^o 
[ 0 0 0 6 ] 

* H 4* If & 5 , 662, 892-5§*(Bolic.h, Jr. b)tt*.*|S*ttiK*[.9:<'* f A*- 

^7fitf», ^i-^r^rsa^^ fc.BB ^it^6 e ' i«*i^*iiA* y it; 20 

B*y^-lfi«)?>yA*I^^f)«*Sti5, A*/-*-*«fctt, '>ft<<!:fc90 o C 

- * ffi (i , ft 2 5°C*l^T^tt^^^!)7-^i 5 ioaiw»*tt*y-7 

- T & S o *l^#lie»Lt7-f^Al:»*t« t, '> ft < 4: fc ft 3 0 t CO T . fc # L 

tifc^ » * L ^ « ffc * * S *J 14 , ■ K * I* J: 5 » b t"j> ft # U ^ - 7 4 /u A ft 5 <0 ft 

it 3 o «{k**»JW«:ttffl-ra*^ffio*j^35s#**ftrv^a« 7 « <t> 1 0-2 5 n fc # 
Ha ^ ft 

[ 0 0 0 7 ] 30 

r r. * -c fc a? -< fc ft W (4 tt ffl i£ co fc ^ fc W ffl xh 5 ^ fc L ft ft ^ ^ , <r> ftH <o fi ^ m 

it * ^> b ft T 5 o 
[ 0 0 0 8 ] 

gft 

*^P^(4, fk tt p p p *3 J: - y /u 7 ffl ^ C7) fc (7) L ^ fflfig M fc ^tt L , m.f&Volt* 
tt * , S#J*tfi^t^^*fc^^o#<oft^**tt^y^-S:^*-r4 0 * fij ft C t 

fc c © x. 1 ft ta ^ m it s Aits m s *s ct t> + m (7) fc fc tt m x # 5 0 * « ft # « . 

J: tf a E«# fc* L ft a* b , »fif,.*, ff> fcJ:t>'^^fc>Pt-r^^#^ft 

fcS}nttfcffiiit-r5o 

[ 0 0 0 9 ] 40 

m ft tsi, -««-c»woa**f4, *tt^-^/u^ 3 -c*) 0 , 11 

ft (4 ( a ) .( i ) C 4 - C , 8 a ^ fc ± X * fc ft ft « 7 7 3 - fV <D ( / ? 

) i/ - hi^r^ ( ft* ± , Slc7)^y^-<b»1-5) ftl0-85Sft%, fcJ: 

(i i) 6-2 0fi^j^*"jg^fc^*i-5fifp*fcii^fiafDi8S:r/u=i-/uo ( y ^ ) 
7^ y u - U^f^ (SlJ:J!20 ; e>'"?-i»t5) fil 0-7 0lt%Sr4tf'>4 

**#»fllJi-Cttffl*ft6»*, *ftttW*»pr«4lft**-Cttft ^ e B*Sftfc*«^ 
#2oB±OE**t*ffi-C*>5o tt*fc*S-fr#«, oit%i -coi*tt^ / v 

- («tJ:S3o*y7-i*t5) Htsr-i^'Cts. » 2 , fci^ffiffil" 
5*^ii«3 w*y-7-wii%ii, ftffl*ft5^/^-^j^fiftfc*i»ii-So- 50 
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[0010] 

Cfttt^fttlSi^gtL, ft* ^A-^ftBiiiftft 
*. fc. li # K « fc 5 2 .» V * 7 1 A * « ft 1- 5 . *«W.-Ct±31«Effitt*tt«-e«>9, '> ft < 

it-»©#y v-tt»»ef tLtssts. » « # i± . **KT*tto»3e»<a5* 

g (4 ft < , ^< v-i^l^^tfirpjittffcSrtfcf ftt5„ # tt # J3 

L<li9 0Br»Uixt 1 J:Off*L-<Htl80HHntll*T, lt»H<B 3 6 0 B 

mm <n itmmm . * j - id w » * & a o= / 1 tt i* * y -r - © # ? g a ■ * # & # s 2 o « 

[0011] 

^ < o *» co s bj © ie * ft it , -t ti i # * fc fi <t * w ic m u l t w a k & ft w t « t t s t 

* . 1= L t> S5 © co £. g ft l , E 73 4 (4 73 co T X (fii|x.tfifi'5 0 t Srg t 5 IS<0£-g 

2ot~3ot) -ctixijucsitti-stipffijcisas &*t, s(r x -e co ffl m x i* 

#* L < 14 3 0 8»'*JdSrit!*i-5. -. 
[0012] ■' 

£ m CO ffi fig ft co fU £ 14 0! * tt 7 -f ^ A Sr ^ -r z> m 73 X h (3 . ft 8E & a 4 0< /< - y -f » T 
7 m m X # fij ft co fc co (c ft o T ^ 5 „ - co 4 5 ft ffl it f 14 . fe 5 JS S co ft * & , & ft fi ft 
tt . fe * ^ 14 ft * , 3TV*fcli»fw#f*it*tt!4SK*Sli*. F'J £E £ ft 5 <fc ffi A ffl & t L 
X 14 N 0ij ;i (4 7. * 7 x 7 7 V r - > a V . (i *> SC', 7=. — s 7-f7^t-, 

r v k ? > ^ = * » t . *j 4 v p a: » -r ft t> h m ft tt & # * if e> n ^> . «'e i ft 6 

/<-.yt/^7fflii LTIi, #1 x. ff ~ 7 ^ T Ik* D D p , £ 4 II . ft JS « S M . ^> V ^ U - 
, y> d - •> 3 v , r ' ^ 7* u - . *3 4 0= 0 m It it ft *5 * If b ti 5 . •fb tt d d d 4 fc 
(4 - y-^/U'7-7co-1l)5£^«r-l4, iSfi)cft(4±fflfi£fti:4?rSiS(c LT*S-g-<*:cr) 5 0 

mm%*m$:mi$.-t?>. 

[0013] 

£ CO ffi. fi)t ft * -> + > 7° - . a > T -C •> 3 -t - . 31 /U . A - ^ ft if (O — 7 T SS p P n X' ^ 

ffltSt, »**tti9#v^«*«:lf«-C*5. ztiit^rmMM t LX ^mx'i&mxz 

ISitS. r r. t- co ffl jfe r- (4 ^ 7 >r r m & ft r s Si W 16 ft j ^7y7UTii4v\ r 
W S » «T hI ft J ^ 7 7 7 #j t (4 , •ffc4*r»*fctt!ft©affl*Lfc*!l**:H:||FjET#6 
a fig ft Sr « ft f 5 . x 14 rfhT^Oj 4 tz (4 * ■ y h # t H 7t ( SL Jx fc ) » £ Id , S ^ 

s ^ 14 m 14 £■ m ft ffi fit ft (4 , 1 0 ~ 2 4 b$ m ft f co ft m m k 9 s ^ t l . » ^ tt 

cofe5S»a*S:^^tiSl-. 

[0014] 

jg co §¥ ft R B^ 

± x- ifi ^ 4 5 1- , H ^ co la fig ft 14 - m m x 14 tK tt fi # . ^ jspj 4 £ (4 f t i , mi 

o^y -7-, S 2 » ; v - , *; J; t; ffi f I; I 3 « ^ / ? - ^ 1 1 5 '> * < i' t 1 o'» * 

S-&*tSr*Wi-5. * « fi)c S « co ft is 4 t>* tt ft 14 , X W a & f&to lz & & M 

T-14, ffifigfti4gE^^ttt,^ri-So ®.f&® z m&i- ztotftmm <o z ti%' tiiz -o^x n , 

T f P a ic if -< 5 . : I f £0 i S t* IS , r*g-g-ft:j (4m-^/-7-4 7cl4m-*^#9 
^-Ti^b, 2oai«^ ; 4fc(4*°y-7-tloa±CO-e/-?-7!)-b$!Jit-Cii 

5 . 



(6) JP 2004-512292 A 2004.4.22 



[0015] 

j§ 1 <r> J - 

i 1 ©^ey -7-|j:ttI^^*ttt'fc5o ttillffiffl^y 1 0-8 5 S ft % £ 

« fife 1" <5 „ li ^*/^-fiC 4 ^C,ail«*5J:a/4fctt^tt«T/w^/i-r-/i/=2-^ 
<o ( y 9 ) 5 i/->i^7/K*fc5 0 fft L^* Ltii, ffJ x: >r y 

* * i- & ( y y ) r 9 v u - h , n-y^/u ( y y ) rn^-K -ryy^/uryyu 
- h , t-^f/i^ ( y y ) t y y K 2-y^/u:/^/i'Tyyu-i>, 2 - -x ^ y> ^ 

* /u ( y y ) 7 y y u - k n - a- y f - ;w (^) u-k >f y y-/u (yy) 
r y y u - k 5 p y yu (yy) r y y u - h x * y y r ^ (yy) rnu-K *j 

«tU f ttLP)©»^»/)s#.fe>jx5. ($C!fU^ilO*y-7-i: Ittt, 2 - ^ yu - 10 
^y^rn ^-K n-^f/i/7Hi/-K ot^f^rni'-K 2 - y ^ 

I 0 0 1 6 ] 

»2w*y^-fcttRas»*tt?fc9, » * ft ic « 1 © ^ y - <fc «9 fcSi^T.S:*-*-* 
o is 2 ^ * y - « , ffl * y - is * <7> m 1 0-7 osft%^^^-r^> 0 ttiii 6 - 2 
ofioR*jg^*$#i-*fift*fcii^«afpas:r/W3-/u<o (yy) thu-m^ . 

T;K*fe§ 0 9H^|20^/7-Htli, fl * ii ( 1 ) '> ft < t fc 6 «-<o « * JR * 
Srtt'S**^^ o7;u^^7;i/3-;K is ± (2) JIS7/^-/K GO ^ ll" fiE ft 7 
n.v- /:lly D i/ - hx^ryM^lf en^ 0 o 7;^/^ it/Jlf Sll 20 

14, C ,-Cr,7yu3fyK /x n y % ->7 / i/^'T'ift » «C # * U I* JS 

2^^/-e-drLTii, \? *s 9 o [2. 2. i ] — 7 s f ;w ( y ^ ) r y y u - h , ryw 
v ^ ( y y ) r y' y w — h , 3, 5 - v y r y > ^ /v (yy) 7 y y u - h , ^ 
y^/u^/u (yy) 7 y y u - k f y ^ (yy) 7 y y ^ - h , 7x^^ (yy) 7 y 
y u - h x t - y ^ * =. ^ (yy) 7 y y u - h , 2 - ± 7 (yy) 7 y y u - 
K-o-vwuyyyyu-K ->-yn^*v'/uyyyyu-K yv^yuyyyyt'-b 
, 3, 3, 5 - h !i y f /^>^ p^^->/M ^ ^ D u - y n > x — *v> (yy) 

7 y y u - K 2 - ( *j */ 9 n v r- ~ *■ * ) * >\> (yy) 7 y y u - h . ^ it/ 

[0017] 30 

* w m v< o a* * * « « -e i* * {£ ffl $ h 5 ^ y - ^ * (o m 2 0 s * % 4 
*tt*y ^-ta*atfit"cjst ^•stfiv't^^-icisfjs^pfft 

ft^^^r^TfflJ6TM*jfc?BW.cBffl*ix4 3ds, 0 * tf Jk * «L ^ * * 9 , *5 £ P S_ ft 

t* © ft 3d « ^ gf a * ti h m & -e li * 5 -e ft ^ . 

[0018] 

* IS ~CM£ ffl 1" 5 © I- 3B L fc m tK ft * y ^ ^ .4 > t Kd ^-y/K x - -r yt- , T ^ K > 7 ^ 
y; *5j;t>^/^'yS, ^/u^^^^fcfi^^^^K'ttlSSr^l-^^^r-fo^o ft * M 40 
iitii, (yy) ryyyur^K, 2-x (yy) 7 y y u - b . 

f ^-/^y x-r/K^^ey (yy) r 9 D v — y , n - t* ^ )v - 2 - t" p I) K 

V , N-tr = ^*^^7$ K, n - tf ~ /U T ir F 7 ; K , 2-t Kn^yxf yi/ ( y y ) 
T y U V — Y s k Kn^r-y/D f/l/7H l^ - K fc" ~ ^ fc° U > , N , N-i^if ^7 

^ym^/ixyyyyu-h, n, N-^yf^7 (yy) r y u u - h x n - 

t-y^/i-T^yx^/uryyu-h, ryy^st, y y y y ?v m , 4 y = -^^^ 

^8, 7 yu It , ^ — ^ S § 1^ > 2 - ^;^>->xf /V7^ U i/ - K 2 - ^ /u ^ _x ^f- 
(yy) 7 H ^ - K fc«J:tJ ? 4-t , -^7x^/i/^^^yi^f[fbii5o »Ui^ 
H yK ft ^ y - \* . t y !i yi/R, y y y y yu k , n - t* ^ /u - 2 - t° o y k v , *s J: a 5 -t 
ixb^^^%)-c-*>5 0 ISyKtt^y^-^ffl^, if SO ft A tK * X 5 J: b # * L < tt ^ 50 
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, 2 - x F^'>xf ^ !j \s-Yt£}?<D*:S-v-ifiT9 !) >8 4 if O ^ / v - J: n 
fc * tt # fi ^ fc * * 114«*ttt4i5: t4< J: ^tCftffl-e^Sw t ti»t5 

[0019] 

ffic^yv-^wt itii, tr 3i ^ ^ /u , it ft fc* =■ ^ , *£ ft fc* - y x > , * ^ u v , 
c i ~ c 3 7 ^ 7 ^ 3 - ;i/ © ( ^ ^ ) r ^ y u — b x ^ r /U > * L t ^ y 7 ^ y./i^t 

# y * ^ u ^ fc 4 tf # !> 5? * -f > b * if > ft if (O *»f *y 10 
[ 0 0 2 0 ] 

ft 

« 93 CO m fig ft 14 , 2oJK±<D#m£ft:<D&^ft£^fr:: HK*^ C ^ftbco^^ftf4, 
fl x. HE ( 1 ) 2 o « ± (0 * tt # ffc * £ fc 14 a: )V i? 3 > £ jg ^ + 5 Cl t d 4 9 , fo .^VMi 

(2) « i ^-o#4T^*2^#y cs^aBisi^iat^/JSrt 

tf«v^»^*»**r*i-5»JE«)*«*#aj«*i:, J: 0 * * # # *.* + 5 13 — * ■ 

fi-&frfflfiR*i:Ofi-&*^e>f4, » •* 7 ^ /u A .rt * *4 4 A # 4 » * * «r « * 6 / * 
»*Jxfc7^yUA»rt»tt^fc5j>«kflc*fctti^/u^a v # # fe ft 5 Q 
[0 0 2 1 ] 20 

« m <d m & m 14 , * « a » * -e ^ ^ *? a > * fc (4 # « # © » «g * « £ . s*^ Ltii, 

* . 01 x. (4* C , - C , ft ft « * (4 it fc J!£ IS T ^ xi - ,u , (£»T^ = -/uftif<03jcjSfp 

tt m n > *5j:^-tixfe!©iia'&to-fr*#jfe>ix5o # £ u ^ * ^ ^ ^ @ #j t4 , ^ * y - > 

n - ^ n - , fc 4 tf 2 - ^ n / - /U (I PA) "C fc 6 0 « ffl # ffi ffl $ ft S # ^ , 
» 4 L < «4 « 9J t 7K i: W Jt ^ (4 . 20:80-90: 1 0w/wtfc^ J: if * L < (4 
it m f4 3 0 : 70-85 : 1 5 fc 5 „ «Lr*SfPttSSiJ*^J:0*V^i:, 4 «9 i£ i£ tt 

o ffl ^ m b ft % o 

[0 0 2 2 ] 

m m ik (4 ii m m ft s ay * $ ^ v t> a ^ 0 «*ff^*-*^?-/u^->D**v ( h m d s ) , 30 

a S: y — y (D-iJoi^Ds) ^ Perme thy.l 9 7 A *5 <t V 1 sopa r 
C/^'o0^7 7^^IUJ()i:t5C^C,o7;M>, 7 t h fc: K n y >v 
px-f^ (hfe) 4 jfotoioai4t«tt5*«lt«fflt8: i: t>-e#6. H 

F E 7 1 0. 0 ft if CO jft (o H F E ; f4 , «p t ffl ^ T* ig «J ft * U ^ £ * "T 4 0 r ft * t "K n T 

i - /HR ft l 5-2 5 fi i; % co u )V x-m 1)U -f Z> t , lirit»tt^*ttl:45. 
[ 0 0 2 3 ] 
ft tt a p p jj g ^3 

JSoxv/i/^gySfctt^UfKi, *©ffio*t»*JD«L*c fiaj A tf * H S 9J , S * ft 
■ W , * fc (4 3 W ^ - 3. T t L T , («p p n lK«f:i()l:Ht'tit^o * ft (4 * fc 

icm^t^Sc r o 4 5 ft a # t l r 14 . & * «c ft S"j . * o ft& o 7 ^ ^ a « a ^ o 

y - % pf s ffl , mm. ft «■ , It *f *L *«*ilf*«tt«RiJt**5J:W««ffl, !7 y ^ 
^ , #a5»ttffl*5J:tJ t *#BStt#J, pT a *l , « # ffl > * § m s » » , *5±tf0«HltJhft 

#j N 4 <t it , tr * ^ > , ^ - ^ a ffi ft , *j ff aii ** j: u* i« * *k ft * * fc <4 a ai a * fc (4 m 

ft ffl , K 26 gij % ft * tf #J fc 4 tf St IK 4 ft M , 7 ^ fc 4 tf ~ ^ t'K jh M s iR ft ffl * fc 4 tf SI 

s > vs. fc 4 tf m « » * n & t4 c * t -t .a e tt /£ ^ x ^ * if b ft a » 

[0 0 2 4 ] 

* g t ^ a 

*IIP^^|g0^(O*S^f$(4, x7^^ 3 y|A N r§^S^<t^ft^^<feft^7 1 ^7 0 , fc 
£tfB»*-&*tefflLTWM£ftTfcA^ 0 *tt^ttm^B*6ffl**ffl*ft, * ft b (4 S 50 
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* <d & m * m c x # m $ ft y v - 7 *j * * z m & -t 6 . t>iti?5-?*ymnii:46i» 

^-ts*Lti*a«*B!**t5. a * m m r 7 y - ? * # ^ a 

[ 0 0 2 5 ] 

» £ M #J I* « * tt # ft? L X 7 9 - y V # jv £ W> $L + 5 . l^«te#J w«*tt»«f li» 
m^/u^- SrffifflLT, ( 3t # # ) ^ftffllt, fc 5 v> fi 1 91 ft 

»l§:ftfflLtiiT'Ho * a: * ^ * - at ; *e*«t-**t; *s 

[ 0 0 2 6 ] 10 

(l^ K>^^) S^^i^t^o ^^*#Hil^B*6ftl4, El i a s <om 2 

o ^ ( i¥ a t ib # fia ) -eiE^biiTi^Sa , ^ ^ * * > k , *s <t t kb^^ 

* 3- -> K 4^1^1 *p Si # , Z (D 9 4 y <D # fi¥ $r . «fc S 9 ^tv\ *»4**fcUt 

% ( 1 ) T ^ > , ( 2 ) ^ ^ ^ # > K * tz ti t Kn^/ut^r y Kl^ifeSJ t^I^^it 

fit & tk * m. . & it it * * * ? h ^ - * <d & & & m if b ti z & . z ft ic pi m $ ft z> h <o v . 

ttftV^ 
[ 0 0 2 7 ] 

91 ft , S « BH ft 4 L ^ * & t LTI4»»W*fctt«af^ffl*s*lfbix6. 20 
EJfci£*i:3&!$&^^^ftfrI«£^lft^ 
[ 0 0 2 8 ] 

* ffl ft fi M *6 9J (C O ^ T tt , r M a c r o m o 1 e c u 1 e s J £ 2 % , 3! Zl Kg , H . 
G. El iasl 1 . Plenum Press, 1984^. New Y o r k <T> % 2 0 
*5itJ ! 2 1 tta^fehtv^, * ffl ft ?» fi ^ BB «r'»J i: l T 11, ( 1 ) 2 , 2 - T ✓ - tr 

* - ('^y/f n^FU/H . ^ > f ;u 2 , 2 ' -7'/-^-0/f U-F, T ✓ - ' 
(^7x^;M * > ) , 4 - 4 ' -TV- t* X - { 4 - - is T / 9 > & ) b* <D Y V it 

^ , ( 2 ) ^ V /I/ ^ t '> K > ^ S ;U ;** *> K . t e r t-y^yU^/U^^r 

5/ K , ^ d ^ f ; y •> F\ ^ 9 )V R ^ ^ it * i/ K , 7 * ^ -f ^ ^ ^ ah ^ 

K , ^ ^ yu 3i f - ^ h > ^ ^ ^ > K ft if ^ ^ jv >* ^ ^> K , ( 3 ) t e r t - -f ^ /U t K 30 
a ^< jv * ^ i/ K *5 i: l>* ^ * > t K n ^ ^ t ^ V K ft if i@ SHb 7k ^ <t t>* t K d ^ ^> ^ 
v/ K , (4) igK»*5«tU { ia^S#»ft^wia»i:. ii^S^^L^^^i:, iS BE R T > ^ = 

J* t % ( 5 ) V y d t° yw i§ R ft f O i§ R 3i ^ /U If b tl Z> . Z tl {Z. |5g $ 

ft 5 tOtliftV> B 
[ 0 0 2 9 ] 

Wfflft*^*a^5Bj*»Jt t T li % ^ m h * i/Y ± h 7 m y > ft if CO -< v > m - t 1 yu 
i: % ^^i/-r^y^h>ir, 7->)i/*^7-f y**^ Ki, ^>/7i/>«J:tf 2->f 

S. P. Pappas#J. Rad. Cur. (1987^7^) 6 - y t'ii^< 5 J: 9 

ft 3 - 4r h ^ y ^ t A* ^ ff ft 5 # , :tii:R^5n5 twt-iift^c 40 

[0 0 3 0 ] 

3i v yu >? 3 > a 

* * to * a ^ ft a , 3i -7 yv ^ a > s iz x o r m m -c # 5 . « u r r ft 1* il ft ^ m *t 

tr* 9 T* / ^- (ASWiCTK) * Id # Sfc L , ± 5E ^ 7 y - 7 ^ * ^ S ^ BB *6*J 
tt > ^ ^ »J («x.tf*fi'&ttffiiiJSttSiJ) , #y^-»^4S:ft/]WkfeJ:^/4fclinfflS 
-6^^^^ K^Sftt'fc^ ^7f^^j i:f^^^:H^t\ lo<7)»i 

31 3 y 1 ^ i g t* ( i , i§ m m $ y ^ a a ^ m ^ #j *5 j; as m % - r -t * ft ^ i 

% t> -& x ft ffl $ ft 5 , >^n«Bt h y ^ Aftjfoi/ K^^ffc*«ii«*«fflSiir« 50 
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5 /i m * ?1S r 5 o 
[0 0 3 1 ] 

x. ■? )V i> 3 y m & tt > ^<o^oS/^Ilr^fiT'#5c « xl fcf /< y f ft f£ r f* , « & 
K*ftBI«H*(W«^S«*rtKiSAi-5. * il tt ft fls r li . * ▼ - fcl* 4* 0> - » *: * « 

o «B«4 l oo^aBiatli, io<D*;-7-a** (Jtttlo©»fl»*) <a 
KTKy v-?rftffl Lt, *2©*7^-|i A'tt ( * fc «.* ft *«>BI— JBJ* 

*ft««:ailt#^H:JS»-pfcO, i*ff-efiJ£<ttffl$ixtv^5o 10 
[0 0 3 2 ] 

* % W <r> * £ ^ * ii > ft * % t * ft \z ffi < e fls * x :/ ic " i o r Si it -c * 5 . io^w 
Et4 5»«B#jSfe-CH:, ^7^^ ± If « ^ ft tt 4 » « *r K « *.».rt-.Ki S.A.t5 . 

£ ^ <D Is & ft if fig -f * G *g ffi a £ -C tt , #*.L<ttlt'ffl*ixSa*BJ**itt^ * * ft £ 
[0 0 3 3 ] 20 

mmm^(otzib (omm^m'm t lx a\ ( 1 ) sts^f /^.t^si^f /u/^^x^r 

/u % (2) ^f/i,xf i^y^it/rt hy/^^^r Fy, (3) ^y-^fcitfx 
9 J - frtaWTfr fly . (4) B!J»l£:fc<fctf^#i£»{fc7kSt, feitf.^lxbo.i oa 
±(Offi^^^^«fe>ti5^, w ix ic R £ S ft 6 fc <0 -C tt ft I/* ; Lii»LI»»M:, fi-l 0t 
- 5 o °c o i^S «S H r * ft r fc 9 > I&5lttlls»ilLt7y-?'^*^«r»i*t5oi: 
*ffl*-ft6^*^*-«*fcttttftSrftS*-fr-f, EJ6*^J:tf£j*»lc#Ur*»tt-e*> 

it so <d m a . m. l x Rit^ t mm^mmm ^ mmiz. l x ^ s o ^ 8 o mm%x h ^ o » * 

L < (3 g *ij tf> * fi , X *) m ^ m JCS % K £ # 5 fc » (c , S % & J; t>* i§ M <D f t^l?i: 
L X ffa 4 0 % - 6 5 S * % (7) © H r & & c 30 
[0 0 3 4 ] 

SfSl^l:<toti8*h5fttd#li V( e<kLTjHSftlc» 1 m m * «K #4 L> < I* ^ 
0. 5^m*l©/|^ftTJStt«fl)»ll[#t1l5:tiS^*5.. * a ^ ft: O ft tt , (1 
) *ftb**>f*i' J ff*ttfr£#1-a, * fc tt (2) ttibis*ftt5i:^*ytittt4 

ciiiSfcfiMESfiittSrd^ri-aftb tf \ *ttfi**fctt*tt»a«feiB**ri:*-e 

# 5 o 

[0 0 3 5 ] 

KttfflBSSr^^r-rs^a^ftii. itt*y ^-osi^iciotffths. a ei * » 
r ^ y/nj*3±v^^^ d m & m \i b ft 5 e 

[0 0 3 6 ] 

lie^y^-Hti^ \? — & \* y i? > s n , n - i/xf ^; / ^ ^ ( ^ ^ ) r ^ 

N, N-^^f^7S;if^ ( ^ ^ ) 7^ !J I/ - b**lf fen 
[ 0 0 3 7 ] 50 
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*: ft ff 1- ^ i * -C * 5-. LtSoTt«ft©aU^1»ttt«l«l4#&Jc«Lt*tt» 
*#t4C5©i:«H4i 'Kfi fc>T*>S**«o*^ *>6V>f4*»*tt«r«j*i-«fc«) 
f:iASli5>f *>*iJi^*^ftttf t'*5: i^94 L^, T 5B -< 5 4 ? Id , r <D 
ft * ^ ft ft ft 14 , ^.fa&l#fc:tev^Tff£ft£>l§I££ fc!4i£S£:{i£ffl"f~S r £ fc 4 19 3 - x 

2llXOU>41#, Lfc#"ftfr C So ^^ttl©tll v ^^»*t 10 

^t^i^tt^o 5 % £ ig * S * S ^ & 14 . IS £ A, ^ <D * *5 

4 a ir ffl & X* « ffl .i- s fc (4 a g fc jR * ft -e s . 

[ 0 0 3 8 ] 

iff 4 L. < 14 * a -fr # «4-, 7t^ttli^f;Pxf/Hr^4'l?ro'l 0 Ot*I«)»jSt 
5 *iRSitt*#J * £ *i S o tt*i Lttt, PSt^^/vft <^7k^*PftT*ft^£ . 

* * a * * » u r t a ^ . * m ft ft -e ft ^ s £ « #j (4 . p - * y - ^ /< # u - * - * & m 
ir*i*^bi!i*ihtu^, ft e> ti s * g ^ & j fc«c±-cjfi^fcj:5ft*afp 

[ 0 0 3 9 ] 

ftfeft5S»&«#'Lfc#e>, & S (*fi^*^»fttfilSSr$*ri-5-»^) * fc tt ■ ( 
^l^*^ISI4tf t l^t*t^I^) *>*tf*fcttJ)0l-5. fg i: L T (4 i& g £ (4 
& (4 , * £ Ai ^ S 4 (4 * fc ftp z. S <£> fc % fc o T sK '» ^ - *g « fc gs *P "C * £ 0 ifi ft £ £ 
fc L T f'4 ( 1 ) T v ^ ~ 7 fc , 7 ; y ^ f ;u/d h y xf /ur ; h V ^ ? 

J - /U T S > , ^ f - /V T * > , ^V^D.y/i^tl-T^, ( 2 ) * Wt it m , & <fc 

ttl . *5 4 t>' K K tt ft H # m if h ft S . ii ffl ft It fc L T (4 , (1) ft»ftifo*^*y», 
*5 4 ( 2 ) H C 1 ft * 0 tt |fe * If h ti S o if £ ft 9 tt 2 ( m x. 14' T > * ~ r ) * fc 14 
SS («*.«»») © * * , MAO- Z 4 * *#>mT <} *>) (4 # * /A ft 30 

ftR-efcSo w^tf^ftr^^^rr-^fpSJxST^yywii^^^y^-oii^, * c » 

* = 7^Ril: J: 0»i *ix5 t»**(0*lci/7 htS¥l!S^a!)5t«)-C*)5o » * L 
< 14 * * * * v ±9ff*L<*4«*J:9<>toi'^«c^ftt^lt4fcf4*S«r«fflUr_, it * 
ic u ^ ft <r> P h ic ft s 4 3 k -t s r. t r* & tit ^ <n m m m ft & ft ^ ic -f s , 

[0 0 4 0 ] 

* * W <o * fi ^ 14 , # S ft ft ft Llclil^ftl; 4 o "C8S3e"C# So ^wft^!)l:ft 
ttKift**t)*fc3B'f K->y **SS«lt LtttfflSftfi, r. ^ X S Sr « ffl L T , # 40 

[0 0 4 1] 

i^»(0pHlifi^ofi«r4Ll:, 3 ~ l l , » 4 L < (4 4 - 6 <D 15 H fc ft S 4 5> fc 8H W 
£ ti h o ft^co^ey^-fco^TIi, ?g ^ 4b <£> W M p H (4 , ^2. 5lSl:ft< fcK^ 
^t^c i(7)pHii^n^ k y ti * y — a ri 3? £ $ -it s <£> fc + ft i& ^ a* s ft m 
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# * £ (i s # wk: « » #4 r k & m m £ ti tz . 

[0 0 4 2 ] 

i^Wf a r i n g ' W V ^- t "TJIt*) 5 i 9 4 S »Sr^3 1: • L t , * y -r - 

«-B!*&«iSr**Pi-5. f 9 * - &t&m&& * ttmm & & Z ■£ X * ti <b to i WfR L > 
* # fc «6 -* , » fc 14 » {J JH # ft © tt *5 ft t, tt 5 „ gSI'&li^'SSwlif «TT-^T 
L . £ £ L T * !) A'fi^O*tt»»#!j5||5)ii5 11 
[ 0 0 4 3 ], 

± IE © ■ 83 £ I- 14 v» < o © fij £ jjs fo S . « i tf * «fe tt , ¥ $ e g co # * a* » < , *3 «fc io 
t/^«#SiJIE£ftfc#££ft££i:5 0 «*as#«El-3»£-» K ^ tt S VM- Iftllt'T » » -r 

Of 14 L < 4^, =h 14 a o K -> U * «fc o T Si ft ft I- £ £ <fc * H 3 . 
[ 0 0 4 4 ] 

£ e> * £ I* * *s ?a s t- w x. 5 * s £ » & *i fig i- l , (SittsftStt triplets. 

»SMfHgaro7>3-* ( ^ * y - /v * fc 14 4 y :/ a / - ) £ * £ ft ffl 1" -5 £ . ' 
, * £ * ft £ Jt -C Sb * , 1- 4 to *> ff * L 4 ^ r t 3§ JL £ ti X v> 5 . 
[0 0 4 5 ] 

nmm 

KTCJIItWKi'o-C, 38 H t£ * 4 * ft ft # ft , fU £ . *5i:tf-tO«&eoi¥lB«:$felc«l 20 

I4 ft 8 H w «i ffl £ * £ K »J PS -f a fc T I4 4 v> . # d »r 9 © 4 v IS 9 5 # * li £ £ (c 4 3 „ 
[ 0 0 4 6 ] 
Wft # & 

ttft*>6H8Sii5 = -f ^^o?I«lt ( * fc tt '* tt ) 4 t>' -< o # ( * fc l* tt * * 
) *fftt-*-Sfc*i;:ttfflLfcitl*#8:(4. T-CSe>t»L<iE'<5J:5lc:JII#«*RKt? 

[ 0 0 4 7 ] 

ASTM D 4338-97, fStandard Test Mathod for 30 

Flexibility Determination of Supported 
Adhes ive Fi lm by Mandrel BendJ^ffifflLT,#^— X 
A y ? (D*J m&ZWm L tz a 0. 1 2 5 ^ > ^ <D (3. 2mm) o y K O J: t\ SSlt 

tEiSht o - 
[0 0 4 8 ] 

MA 

ASTM D 2979-95 TStandard Test Method for 
Pressure — Sensitive Tack of Adhesives Usi 
ng an Inverted Probe Machine] £r {£ ffl L T , # = — 7" W 40 
^^8iAi:ffil/fc B Po l y k e n Probe Ta.ck Series 40 

0 R M S§ f± , l»BwK!>x/H»|P!, SMNtiX^Xl cm, *J J: tf i* !/ v ^ l 9. 8 
g T'tffl Lf: c V > 7 ^ k V > 7 (O fft \Z. $ m m to * T > \s X fR7 * — 7 t: 4 y zf a s< S 
— jv-q # V — ~ > J? L * =-f-f>^8l:5awi/^!;*t:JtSLtf*SHtL, IS m £ 31 

1 ii;#St5. ft « p p p A * *r M * 1" 5 (c * ffl ft # ¥4 ft , 5 o g * M > ff*L<(13 
0 g * M , t LtitffSKttO gi:»Lt^ttf Atttfi, * ffl * » » tt * fc , * * 

[0 0 4 9 ] 

Perkin-Elmer Model DSC 7 ^i^fiilfl^ftffl L t , 50 
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!l-7-0^7^g^£K (TJ £ ff ft L fc . tyy/^7/^;SftTM 0 5°CT'3 0» 
Ffl ft « L fc 0 6-1 0; ^7A08ItS/^ty7 p y^2 0°C/»t" 7 0 °C rt> l 
5 0 o C(CJUP^Lr^^^VL7t o 1 5 OtC l^lftSLt^b, fy7 P /V^4 0°C/» 

[ 0 0 5 0 ] 

%V§.m<0 = — 7- 4 > # tO^-^^ftfflU, IJOi OOl (3 8 /i 

ft«Lfc«, J? £ O . 00 15>f7f ( 3 8 // m ) <£> =i - 7^ ^ > if £ % fc „ f* ft K * 4 o 10 
T^fti^^-^ > ^ £ 2 2 *C *5 J: 5 0%(^)ffi>FtSf t'2 4 ■# IB ft ffc * * fc . 
[ 0 0 5 1 ]. 

m m m 1 - § s jt gy a - d 

✓< v ^ <? )v ?j -3 >!^{:J:otS if $ ft 5 *-S ^ ft 

1 L M o r ton i z e d ^ ^ !i ^; HB77^3ftl^ lOOg <D J — ( T CO * 

1 (C t¥ m 3ftS-fc 5 , ^^-/^-#(l^y^^:T*S^) , 8 0 m g <7) ffl * fk RI/124. 7 
g<7)^-f^V7K, 2 0 Omg^aiSS^ y 6 4mg0^1IKKtM)n'> 1 
g^)t h y ^-A Kf^yU^Vif V^/V^t - fcJ:t>'2. 5g<DMazon SAM 

2 1 lTA'*l/y*!)7^3*'>7y ; e-!?A^^7i - h#S-&tt#®Stt#J (PPG 
Industries, Pittsburgh, PA^fcAft^Sl'SrSALfco 7 20 

Kfcft-frT, fR*», liaAP, *5J:t/St#«Sr»»Lfc 0 S tt & # * 
S7y7 P t*IUat.|:IlDlLt 2 5 0 r p m T* It # L tt ffi b . ^ v M <; <-^fc»ll L 
W I i 7 7 ^ ^ L f: 0 28mgWltt>fty*f^50g^KKS-ftt*fl:ftoSffi 
» 1 g^^AL, 77^«^|LT, ii77^>a^fHt'77^^3tH)*^Pi?l 
L fc a 1 5-2 0#IBSHC5£J»asfi#-T2 0-2 5»|i:5 5 <C - 6 5 t T' fc° - * (C ig L 
fc . Srt?*a«*r#5i75 , C^±***-Cll»IB*oa*«:«%, ft h ft fc 5 ^ y 9 * * 2 
ttl^aii Lfc^f-if It v?t-i:Atitc i*H-eii»*J J: KA'OHil: 

[ 0 0 5 2 ] 

it H& ff'J E 30 
* H 4* If SB 4 , 1 72, 12 2#*5 € fctfCTJR4_, 552, 7 5 5 4 ft5 i 9 47 

[ 0 0 5 3 ] 

1 L©# hyU:, 2 8 0 g^ify^g, 94. 6 gW^V^^f^7^ U 11 
0g(DX7 L TV/\'f??\)l'-h, 1 5. '4 g©7^ !)yl/8> JiitfE. I. du Po 
nt de Nemours & Co.,Wilmington,DE7!p^>Vazo T 

M 67nri%^ti^o. 77g02, 2' - r ✓ tr * (2->f;^fp^hyyu) 

JIALfCc »feftfc*»*£ii5Lr»5#IBft»^'<-yLTft*tL* fi6 0tO7k ' 

isttfie 3«fBfi6Lt 0 ft 9 £ * t* * a & ic ft w: 4 . g ft *>m# e> ft fc . 

[0 0 5 4 ] 40 

it 15 ffii F 

ft JO JR L "C , 4 g(DGANEX V 2 1 6 (1 S P frh A ^ T* # , N - fc" ~ JU fc° • 

T , GANEX V2 1 6W4 0%H»»ftftSrft«Lfc Q 
[0 0 5 5 ] 
I* 1 ] 
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B 






n 




2-EHA 


IBOA 


AA 


MAA 


T. (°C) 


(g) 




itR A 


70 


25 


0 


5 


-39 


59 


Oft ! 


lt$$ B 


60 


35 


5 


0 


-26 


383 


^te | 


it&c 


55 


40 


5 


0 


-19 


274 




lfc«D 


25 


70 


0 


5 


39 


o 




it»E 


NA 


NA 


NA 


NA 


NA 
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Acrywc-Basbd copolymer Com rosrr ions for 
Cosmetic am) Personal Care 

Technical Field 

The present invention relates to compositions for cosmetic and personal cart, such 
S as skin, hair, and nails. In particular, the composition is nn aqueous, acrylic-based 
copolymer emulsion or dispersion mat dries rapidly to form a flexible, non-sticky film. 

Batkfiroimd 

Polymers have been used to minimize or prevent the transfer of makeup or the 

10 wash-off of sunscreen. Generally, these polymers are hydrophobic and obtain their 
hydrophobic!!}- from long chain alkenes (e.g., U.S. Patent Nos. 5,026,540; 5,171,807; 
5,219,55°;. 5,516,508; 5,518,712; and 5,547,659) and from long chain alkyt 
(lneth)acryiates (e.g., U.S. Patent Nos. 4.172.122 and 4,552,755). Also disclosed as 
having utility for the above staled purpose include silicone pressure sensitive adhesives 

i ; (z.g. , U.S. Patent No. 5,460,804), stjTcne-ethylene-propylent block copolymers (eg. . U.S. 
Patent No. 6,060,072), or polymers containing long chain vinyl or allyl ester coinonomers 
(e.g., U.S. Reissue 29,871). The polymers listed thus far generally have a low glass 
transition temperature (T t ) and thus can often leave skin with an undesirable sticky or 
tacky feel. They may alio have poor cohesive strength giving a greasy feci and causing 

20 ' staining. Makeup or sunscreen formulated using these polymers may be difficult to apply 
smoothly and uniformly, due to the polymers' dmgincss thus leaving a leaden skin tccl. 
Such a feel is undesirable, particularly in lipstick. 

In another approach, some skilled in the art have used high T, polymers for 
cosmetic applications, e.g., in hair styling aids and in nail lacquers. In hair styling 

25 compositions, rhe high T s polymers generally are glassy due to the high levels of polar 
monomers used. Such monomers contain acid, amide, amine, or hydroxy! functionality, as 
described in U.S. Patent No. 5,019,377. The high level of polar monomers in the polymer 
can detract Die polymcx's ability' to provide water resistance in cosmetic and sunscreen 
formulations. 

10 in yet anothtr approach, up to 20*-* of hydrophobic high T e monomers, such as 

isobornyl aerylote, have been used to prepare a terpolymer with polar vinyl ester and alkyl 
maleatc half ester comonomcrs leg.. BP 299,025 and WO 9S'5I266) to provide stability 
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during the suspension polymerization, to ensure solubility in cooimercinl alcohol camera, 
and to minimize tack. 

Nail lacquers arc generally applied from organic solvent and hence hydrophobic 
hi|*h T e polymers, such as nitrocellulose, are commonly used. US. I*atent No. 4,762,703 
5 (Abruiyn) discloses an anhydrous noil lacquer composition containing 10 to 40% by 
weight of a copolymer which is the reaction product of 5 to 30% by weight of diacetone 
ocrylamtde with 60 to 95% by weight of (raeth)acrylate esters of (a) 5 to 48% straight 
chain alcohols, (b) 5 to 60% cyclic alcohols, (c) 1 to 25% higher nlkyi alcohols, and (d) 1 
to 30% alkoxy or aryloxy alkyl alcohols. The use of an aqueous carrier, solvent or vehicle 

10 component is not disclosed, nor is the use of these materials in cosmetic and sunscreen 
compositions for skin and hair. 

U.5. Patent No. 5,662,892 (Bolich, Jr. et at.) discloses personal care compositions, 
in particular hair care compositions containing hydrophobic, linear, random copolymers 
and a hydrophobic, volatile, branched hydrocarbon solvent for the copolymer. The linear 

i; copolymers arc formed from the random copdyrncrizaaon of A monomer units and B 
monomer units. The A monomer units are one or more hydrophobic monomer units that 
would form a homopolymer liavtng a T, of at least 90* C. The B monomer units nrc one 
or more hydrophobic monomers that would form a bomopotym=T having a T, of less than 
about 25° C. The copolymers, when dried to form a film, have a T t of al least about 30* 

20 C, and tend to have low stickiness and provide good style hold. The linear copolymer is 
soluble in the branched diain hydrocarbon solvent. But, the hydrocarbon solvent is 
insoluble in aqtwwus carrier! of the composition. Upon drying, tbe preferred hydrocarbon 
solvents help to obtain a smoother polymer 6lm. Other advantages of using 11k 
hydrocarbon solvent were discussed. See column 7, lines 10 to 25. 

25 While the technology discussed thus far may be useful for cosmetic applications, 

otlicr compositions ore sought. 

Summary 

The present invention provides for new compositions for cosmetic and personal 
30 care applications, where compositions contain non-sticky hydrophobic polymers in an 
aqueous carrier, solvent or vehicle. Advantageously, such compositions can be ujfed for 
skin, hair, nnd nails. The compositions provide improved resistance against abrasion, 
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transfer, water, perspiration, and humidity while having excellent gloss, feel, and self 
adhesion. 

In brief summary, in on* aspect, the inventive composition is in the form of on 
aqueous emulsion or dispersion, the composition comprising: (a) at least one copolymer 
5 comprising (i) about 10 to 85 wight percent of (rncuS)acryUte ester of C to Cu straight 
andVor branched chain alkyl alcohol, (conveniently labeled as a first monomer), (ii) from 
about 10 to 70 weight percent of (mcthjacrylatc ester of a saturated or unsaturated eyclic 
alcohol containing 6 to 2D carbon atoms (conveniently labeled as a second monomer)., and 
(b) on aqueous carrier, solvent, or vehicle component and when the composition is used in 
10 hair applications, it is not a rcshapable composition. Blends of two or more disclosed 
copolymers are also useful. Optionally, the copolymer can have up to about 20 weight 
percent of a bydrophilic monomer (conveniently labeled as a third monomer). The weight 
percentages of the first, second, and, if used, third monomers, are based on the total weight 
of the monomers used. 

J 3 The term M (meth)acrylaie'' is used to mean boib aery late and cncthoaylalc. The 

term "dispersion'' incam geiierally a two phase system where one phase contains discrete 
particles distributed throughout a bulk substance, the particles being the disperse or 
internal phase, and the bulk substance the continuous or external phase. In this invention, 
the continuous phase is the aqueous pliase and at least a portion of the polymer exists as 

20 the discrete particle. Dispersions arc possible through rhr use of certain exponents that 
arc insoluble in the water system. By "dispersion." it is also meant that not necessarily the 
entire polymer needs to be water insoluble; some of the polymer can be soluble in the 
water mixture. It is desirable that the dispersion remains stable under ambient conditions. 
Preferred dispersions arc stable at room temperature for more than 30 days, preferably 

2* more than 90 days, more preferably for more than 1 80 days, and most preferably for more 
than 360 days. The term "blend" is used to mean a mixture of two or more polymers that 
differ in the ratio of monomer components, the chemical structure of the monomer 
components, the monomer sequence distribution, and/or the polymer's molecular weight 
distribution. 

30 Some inventive compositions, in film form, possess "self adhesion** properties 

because they preferentially adhere to themselves or a chemically similar material under 
pressure or force without the need for significantly clcvaicd temperatures (e g ., without the 
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need for temperatures above about 50 e C). Pre Ferred compositions of the invention exhibit 
self adhesion properties immediately upon contact to itself at room temperature (about 20* 
to 30° C). As used in the previous sentence, the term "immediately" means less than u few 
minutes, e.g., about Gvc minutes, preferably {ess than one minute, more preferably less 
S than 30 seconds, depending on the application. 

An advantage of ihe inventive composition is its ability to form hydrophobic films 
making it useful in cosmelic and personal care applications. Such appUcatiom require 
some amount of water resistance, transfer resistance, or substantively to skin, nails or hair. 
Illustrative cosmetic applications include, e.g., mascara, foundation, rouge, face powder, 

10 eyeliner, eyeshadow, nail polish, and lipstick. U. t color cosmetics. Illustrative personal 
care applications include, e.g., hair care products, insect repellent, skin moisturizer, skin 
cream, body lotion., body spray, and sunscreen. To one cosmetic or personal care 
embodiment, the composition comprises less than 50 .weight percent of the copolymer, 
based on the total composition weight. 

15 When the inventive composition is used in hair care products, such as shampoos,- 

conditioners, gets, mousses, and theiike, the dispersion can provide faster drying. It can 
be used alooe as a hair styling agent or used at low levels m combination with other hair 
styling resins to improve their humidity resistance. The hair care products, as described 
herein, are not ^resriapuHe* 5 hah styling compositions. "Reshapabkf hair styling 

20 composition means a composition that can be restored or modified without new material 
or beat being applied. For example, in order to restore or modify the hairstyle in case of 
"drooping" or loss of setting (disnevelment), no new materials, such as water or any form 
of fixing agent or heat are required. The composition can be long lasting, such as 10 to 24 
hours, giving rise to a durable styling effect. 

25 

Ret ailed Description of the I nvention 

As described above, in one aspect, the inventive composition contains an aqueous 
carrier, solvent or vehicle and at least one copolymer having a first tnonomer, a second 
monomer, and optionally a third monomer. T»c amount and nature of each component is 
30 chosen such that, upon drying, the inventive composition forms a flexible, non-sticky film 
having good cohesive strength. In some embodiments, the composition also possesses 
scif-adliesion. Each of the components constituting the composition is discussed in detail 
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below. As used herein, "copolymer" can be produced from a single monomer or a single 
homopolymer, from two or more monomers or from a polymer and one or more 
mono mere. 

5 First Monomer 

The Brst monomer is hydrophobic in nature. It constitutes from about 10 to &5 
weight percent of Hie total amount of monomer used. The first monomer is a 
(meth)ocrylate ester of C4 to Ci« straight and/or branched chain alkyl alcohol. Preferred 
first monomers include, e.g., tsooctyl (tneth)acrylate, n-butyl (mem)acrylaie, isobutyl 
)0 aery late, t-bu1yl (meth)acrylaie, 2-methvlbutyl acrylate, 2-ethylhexyl (mcth)acrylatc, n- 
octyl (mcth^rylatc, isononyl (metb)acrylate t lauryl (mera)acr>'late,. octadccyl 
(melh)acryt3tc and mixtures thereof. Particularly preferred first monomers include 2 : 
ethyiheKvl ncrylatc, o-bury! acrylate, isooctyl acryiate, 2-methyibutyl acrylate, and 
mixtures thereof. 

15 

Seco nd M<wK>n*r 

IV second moDorner is also hydrophobic in nature and, generally speaking, has a 
higher T g than the fi/sl monomer. The second monomer constitutes from about 10 to 70 
Height percent of the total amount of monomer used. II is a (meth)acrytate ester of a 

20 saturated or unsaturated cyclic alcohol containing 6 to 20 carbon atoms. Preferred second 
monomers include. t.g., raonofunctional acrylaie or methacrylate esters of (1) bridged 
cycloalkvt alcohols having at least sis carbon atoms and (2) aromatic alcohols. The 
cyckmlkyl and aromaric groups may be substituted by Q to C» alkyl, halogen, cyano 
groups and the like. Particularly preferred second monomers include bic>xloj2^.1]bept>-l 

25 (methjacrylale; adamantyl (metb)3cryfale; 3,5-dimethyladamantyl (mcthjawylttlc; 
isobornyl (meth)acrylate: tolyl (ructh)aorylatc; pltenvl (meth>crylate; t-butylpbenyl 
(mcth)acryiate; 2-naphth>*l (raethjacrylate: benzyl methacrylate; cyclohexyl mcthacryl3te: 
menthyl methacrylate; . 3,3,5-trimeUiylcyclohesyl methacrylate; dicydopcnlcnyl 
(mcth)awylate; 2-{dieyclopcnteny!oxy)cthyl (mcth>wr>Hate; and mixtures thereof. 

JO 
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In some embodiments of (lie invention, the copolymer farther contains a third 
monomer, which constitutes up to about 20 weight percent of the total amount of 
monomer used. The third monomer is a hydrophilic monomer. Incorporation of 

s hydrophilic monomer can improve adhesion, allow for removal with soap or shampoo, and 
provide stabilisation to allow dispersion of the polymer into water. Removability is 
typically desired in hair care applications, such as shampoos but not in applications where 
long-lasting effect is desired, such as sunscreens, mascara, and tipslick. 

The hydrophilic monomers suitable for use in this invention are those having 

10 hydroxy!, ether, amide, amine, and carhoxylic, sulfonic or phosphonic acid functionality. 
Representative examples include (meth)acrylamide; 2-ethoxyethyl (roeth>crytatc; mono 
(meth)acrylatc$ of polyethylene glycol monoethers; N-vinyt-2-pyrrolidone; N-viny! 
formamide; N-vinyl ucetamide; 2-hy<rroxyethyl (mcth)acrylatc; hydroxyprnpyl aery late; 
vinyl p>Tidine; N,N-diethylaminoethyl methacrylate; N.N-dimethylaminocthyl 

)5 (mcth)acrylatc; N-t-butylamtnoethyl acrylatc, acrylic acid, methaeryilc acid, itaconic acid, 
-maleic acid,- fumaric-aeid, vinyl bemsnic acid, 2-carboxyethyl .acrylate, 2-suUbethyi 
(mctrt)aorylate, and 4-vinyl phenyl phosphonic acid. Preferred hydrophilic monomers arc 
acrylic acid, melhacrylic acid, N-vinyt-2 -pyrrol idone and mixtures thereof. The amount of 
hydrophilic monomer preferably does not exceed about 20%. more preferably about 10% 

20 of the total weight of all monomers, such that excessive hydrophilicity is avoided. Those 
skilled in the art, however, will recognize that a monomer such as 2-ethoxyethyl 
methucrylale is less hydrophilic than a monomer such as acrylic acid and hence can be 
used in higher amount without imparting excessive hydrophjlitity. 

Tht copolymer may include other monomers to improve perforraance ; reduce cost, 

25 or for other purposes, provided that such monomers arc used in an amount that docs not 
render Hie composition hydrophilic or tacky; Examples of such other monomers include 
vinyl esters, vinyl chloride, vinylidenc chloride, styrene, (meth)acrylate esters of C t to Cj 
alkyl alcohols, macromofecular monomers such as monoacrylic functional polystyrene and 
polydimerhylsiloxane, andtlic like. 
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The inventive composition can comprise a Mend of two or more copolymers. 
Among other techniques, these blends can be formed (I ) by mixing two or more aqueous 
dispersions or emulsions or (2) in a multistage, sequential polymerization process where a 

5 second polymer is generated in the presence of a First polymer. Blending provides another 
option allowing modification of the final properties. For example, a blend of a given 
copolymer composition having a low molecular weight distribution with the same 
copolymer composition having a higher molecular weight distribution can give a 
dispersion or emulsion with unproved film forming characteristics while maintaining good 

to cohesion in the final film. 

A queous C arrier 

The inventive composition takes the form of an emulsion or dispersion in an 
aqueous carrier. The carriers include water, water miscibie solvents, such as loner 

IS alcohols, eg., Ci to C« branched or straight chain aliphatic alcohol, and combinations 
thereof. The preferred water misciWc solvents are^cthanoJ; -rvprapanol, and 2-propanoi 
(IPA). Preferably flic solvent to water ratio, when solvent is used, is 20:80 to 90:10 
weigmTweight. and more preferably the ratio is 30:70 to 85:15. In general, higher water 
misciblc solvent amounts will result in a composition that exhibits faster dry times. 

20 The solvent system may also comprise additional solvents. For example, other 

rapid evaporating solvents may be used, such as bcxamethytdisiloxane (HMDS); cyclic 
silicones (D< and Dj): GtChj olkooes including isoparafins such as Pcrmethyi 97 A and 
Isopar C; ncetonc: hydroiluoroethers (Hf Es) and the like. Certain HFEs, such as HFE 
7100, have the added benefit in certain applications. When it is added to hydro-alcohol 

25 mixtures in levels above about 15 to 25% by weight, the composition becomes non- 
flammable. 

Cosme tic Compositions 

The inventive emulsion or dispersion is useful by itself for cosmetic purposes 
30 without addition of other materials, for instance as a hair fixative, skin barrier, or clear nai I 
palish, ft can also be formulated with other ingredients known to the cosmetic industry to 
give cosmetic compositions containing an aqueous component. Such ingredients include 
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emollients, humectaots, other film forming polymers, propellents, pigments, dyes, buffers, 
organic and inorganic suspending and thickening agents, waxes, surfactants and 
cosurfoctants, plasticizcrs. preservatives, fbvering agents, perfumes, and active 
ingredients including sunscreen agents, insect repellents, vitamins., herbal extracts, 
5 antipersptranl and deodorant agents, skin or hair bleaching or coloring agents, depilating 
agents, antifungal and antimicrobial agents, amidandrulT and antiacne agents, astringents, 
and corn, callus, and wart removers. 

to The inventive copolymers of the present invention may be prepared using emulsion 

polymcri2at)on, solution polymerization followed by on inversion step, and suspension 
polymerization. The methods use initiators that, through various techniques, are 
decomposed to form free radicals. Once in their radical form, the initiators react with the 
monomers starting the polymerization process. The initiators are often called "free radical 

15 initiators." Various decomposition methods of the initiators are discussed first, followed 
by a description of the emulsion, solution, and suspension polymerization methods. 

The initiator can be decomposed homolyticaUy to form free radicals. Hemolytic 
decomposition of the initiator can be induced by using heat energy (thermolysis), using 
light energy (pliotolysis), or using appropriate catalysts. Light energy can be supplied by 

20 means of visible or ultraviolet sources, including low intensity fluorescent black light 
lamps, medium pressure mercury arc lamps, and germicidal mercury lamp?. 

Calalyst induced bomolytic decomposition of the initiator typically involves an 
electron transfer mechanism resulting in a reduction-oxidation (redox) reaction. This 
redox method of initiation is described in Etias, Chapter 20 (detailed below). Initiators 

25 such as persutfalcs. peroxides, and hydroperoxides ore more susceptible to mis type of 
decomposition. Useful catalysts include, but are not limited to, (1) amines, (2) metal ions 
used in combination with peroxide or hydroperoxide initiators, and (3) bisulfite or 
mercapto- based compounds used in combination with persulfale initiators. 

Presently, preferred methods of initiation comprise Gierroolysis or catalysis. 

30 Thermolysis has an additional advantage in that if provides ease of control of the reaction 
rate and exothena. 
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Useful initiators ait described in Clusters 20 A 2 1 Macromoleculcs, Vol. 2, 2nd 
Ed., H. G. Elias, Plenum Press, I984, New York. Useful thermal initiators include, but are 
not limited to, the following,: (I ) azo compounds such 05 2,2-azo-bis^isobofyronitrile), 
dimethyl 2,2'-ozo-bis-isobulyrate, azo-bis-(diphenyl methane), 4-4'-azo-bts-{4- 
3 cyanopentanoic acid); (2) peroxides such t»s benzoyl peroxide, curayl peroxide, tert -butyl 
peroxide, cyclohexanone peroxide, glutaric acid peroxide, lauruyl peroxide, methyl ethyl 
ketone peroxide; (3) hydrogen peroxide and hydroperoxides such as tert-butyl 
hydroperoxide nnd cumene hydroperoxide; (4) pcracjds such as peracctic acid and 
perbenzoic acid; potassium pcrsulfate; ammonium persuUalc; and (5) perestcrs svich as 
10 diisopropyl percarbonate. 

Useful pbotochemical initiators include but are not limited to benzoin ethers such 
as diellioxyacctophcnone, oximino-kctones, acylphosphine oxides, dtoryt ketones such as 
benzophenone and 2-isopropyl thioxanrhone, benzil and ouinooe derivatives, and 3- 
kdocoumarins as dcscrilxxl by S. P. Pappas, J. Rad. Cur... July 1 987, p.6. 

IS 

Emulsion pauperization 

The copolymers of the present invention can be made by emulsion polymerization. 
In general, it is a process where the monomers are dispersed in a continuous phase 
(typically water) with the aid of an cmulsifier and polymerized with the free-radical 

20 initiators described above. Other components that are often used in this process include 
stabilizers {e.g.. copolymcrizable surfactants), chain transfer agents for minimizing and/or 
controlling the polymer molecular weight, and catalysts. The product of mis type of 
polymerization is typically a colloidal dispersion of the polymer particles, ofrcn referred to 
as "latex." In one preferred emulsion polymerization process, a redox chemistry catalyst, 

25 such as sodium metabisulRte, used in combination with potassium persulfate initiator and 
ferrous sulfate he pta hydrate, is used to start the polymerization at or near room 
temperature. Typically, the copolymer particle size is less tlian one micrometer, 
preferably less than 0.5 micrometer. 

Emulsion polymerization can be carried out in several different processes. For 

i0 example, in a batch process die components arc cliarged into the reactor at or near the 
beginning. In a semi-continuous process, a portion of the monomer composition in 
initially polymerized to form 0 "seed" and the remaining monomer composition is metered 
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in and reacted over an extended time, lo one exemplary multistage process, a s«ed 
polymer of one monomer composition {or one molecular weight distribution) is used to 
nucleate the polymerization of a second monomer composition (or the same composition 
with a different molecular weight distribution) forming a heterogeneous polymer particle. 
J These emulsion polyincriralion techniques are well known by those skilled in tire art and 
arc widely used in industry. 

Spjutkm polymerization and inversion 

The copol>Tners of the present invention can be made by solution polymerization 

10 followed by an inversion step. In one illustrative solution polymerization method, the 
monomers and suitable inert solvents are charged into a reaction vessel. The monomers 
and the resultant copolymers are soluble in the solvent. After the monomers are charged, 
an initiator, preferably a thermal free radical initiator is added. The vessel is purged with 
nitrogen to create an inert atmosphere. The reaction is allowed to proceed, typically using 

15 elevated temperatures, to achieve a desired conversion of the monomers to the copolymer. 
In solution polymerization, prcferahly the initiator used comprises a thermally 
decomposed a?o or peroxide compound for reasons of solubility and control of the 
reach on rate. 

Suitable solvents for solution polymerizations include but arc not limited to (I) 
20 esters such as ethyi acetate and butyl acetate; (2) ketones such as methyl ethyl ketone and 
acetone; (3) alcohols such as methanol and ethanoJ; (4) aliphatic and aromatic 
hydrocarbons; and mixtures of one or more of these. The solvent however, may be any 
substance which is liquid in a temperature range of about -10" C to 50° C, does not 
interfere with the energy source or catalyst used to dissociate the initiator to form free 
2S radicals, is inert to the rcactanls and product, and will not otherwise adversely affect the 
reaction. The amount of solvent, when used, is generally about 30 to 80 percent by weight 
based on the total weight of the rcactants and solvent. Preferably, the amount of solvent 
ranges from about 40% to 65% by weight, based upon the total weight of the reactants and 
solvent, to yield fast reaction times. 
30 Copolymers prepared by solution polymerization can be inverted to yield 

dispciskMis of small average pnrticle size, typically less than about one micrometer, 
preferably less than about 0.5 micrometer. Inversion of copolymers can occur in aqueous 

-;o- 
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carrier or aqueous solvent provided lhai (1) they contain ionic functionality ot (2) they 
contain ocidic or basic runciicwudity, which on neutralization yields ionic functionality. 

Copolymers containing acidic fonctionaJity are obtained by copolymerizing acidic 
monomers. Suitable acidic monomers include those containing carboxyJic acid 
5 functionality such as acrylic add, roethacryiic acid, itneonic acid, etc., those containing 
sulfonic ecid functionality such as 2-sulfoethyi rwthacrylate; and those containing 
phospbonic acid functionality. Preferred acidic monomers include acrylic acid and 
mcthacrylic acid. 

Copolymers containing basic functionality are obtained by oopolyroerizing basic 

10 monomers. Suitable basic monomers include those containing amine functionality such as 
vinyl pyridine; N\T^icwv1amirioethyi (mctbjacryiate-, N,N-dimethylaminoelhy! 
(meth)acrvlatc; and N-t-butylaminoethyt acrylate. Preferred basic rrKmorners include N.N- 
dimeihylanuncettiyi (metrOacrylatc. 

In order to achieve water compatibility or dispersibilHy, a ocrtain minimum tonic 

1 5 conleol in the copolymer is required. The exact amount varies with the particular polymer 
formttlation, the molecular weight of the copolymer, arid other features of the individual 
copolymer. However, the addition of kmic groups, while increasing water roiscibility, con 
negatively affect polymer properties, in particular the water, perspiration, and humidity 
resistance that the copolymer imparts lu cosmetic formulations. It is therefore preferred 

20 that the ionic oontent cither be kept to the miiiirrram amount required to yield stable 
aqueous dispersions while maintaining other desirable properties, or that the iouic content 
introduced to achieve water dispersibiliry be iwn-pennancrrt in nature. As described 
below, this noc-r»CTrnanent feature is achieved by ising a volatile, weak acid or base in the 
neutralization technique, thereby allowing the polymer to revert to its original state on 

25 coatinc and drying. Generally a minimum of about 2V. by weight of ionic content will 
yield a stable dispersion. The amount of the ionic group includes only the simplest of 
constnictions, i.e.. t (he monomer from which the ionic group is derived plus the base or 
acid used to neutralize it, as the. molecular weight of the ion. Pre fen ed copolymers 
contain about 4% ionic content. Copolymers with permanent ionic content of over about 

30 1 5% arc too hydrophilic for use in most hair and skin applications. 

Preferably the copolymer is prepared in a water-miscible solvent which has a 
boiling point below 100° C such as acetone or methyl ethyl ketone. Alternatively, a non- 

■H* 
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watcr-miscjhlc polymerization solvent such as ethyl acetate may be used. The noo-watcr- 
miscibtc polymerization solvent may be removed Croni the copofymcr by using o rotary 
cvaporatDr. The reselling copolymer con then be dissolved in a woicr-misciblc solvent 
such as those described above or mixtures including isopropanol, methanol, ethnnol, and 
5 tdrahydrofunm- 

The resulting solutions arc added with (lining (o an aqueous solution of a base, (in 
tlie cose of copolymers containing acidic functionality), or an acid (in the case of 
copolymers containing basic Junotiunolity). Alternatively, the base or acid can be added to 
the polymer solution prior to adding rater ox adding to water. Suitable bases include (1) 

10 ammonia and organic amines, such as aintnomcthyl propanol, Iricthyl amine, triethanol 
amine, methyl amine. moTpholinc, and (2) metal hydroxides, oxides, and carbonates, ere. 
Suitable acids include (1) cnrboxylic acids such as acetic acid, and (2) mineral acids, such 
as HC1. In the case of a volatile weak base (e.g., ammonia) or acid (e.g., acetic acid), the 
ionic group formed (an ammonium cnrboxyUtc) is non-permanent in nature. For example, 

15 for an acrylic acid containing polymer neutralized with aqueous ammonia, the polymer 
remains as the ammonium acrylate derivative when dispersed in water, but is thought to 
revert to its original free acid state as the coating dries on the surface. This is because 
there is an equilibrium between the neutralised and free acid which is shifted towards the 
free acid as the ammonia is driven off on drying. Acid or base at less than an equivalent is 

20 preferably used, more preferably a! slightly less than an equivalent, to ensure near neutral 
pH and thus providing the lowest potential for skin irritation. 

Susp ension Pol ymerization 

The copohmccs of the present invention can be made by a suspension 

25 polymerization roetiiod in the absence of surfactants. Instead, colloidal silica in 
combination with a promoter is used as the stabilizer. Using this process, surfactant-free 
copolymers can be obtained with a relatively narrow particle size distribution. The 
preferred method involves making a monomer premix comprising the first second, and 
optionally third monomer. The premix is combined with a water phase, preferably 

30 deionized water, containing colloidal silica, and a promoter. Amphiphittc polymers 
represent one class of trsc lid promoters. 

-13- 
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'["he pH of the mixture is adjusted so as to be in the range of 3 to li , preferably in 
the range of A to 6 t without coagulation of the particles. For certain monomers, the initial 
pH of the mixture can be as low as about 2.5. This pH is low enough for the colloidal 
silica to stabilize the monomer droplet, but the final product may contain a small amount 
3 of coagulum. Similar observation can be made at very high pH. It has been observed that 
. when the mixture is treated with ammonia or hydrochloric ucid to about pH 4 to 6, the 
reaction is more stable and the final product is basically free of coagulum. 

The mixture b exposed to high shear, such as that capable in a Waring™ blender, 
to break, the monomer droplets down to a diameter size of I micrometer or (ess. The 
10 slxaaing action is then reduced to a lower agitation (or temporarily stopped) to allow for 
the partial coalescence of the small droplets and formation of a suspension. Initiator is 
added. The silica-promoter mixture stabilizes the droplets and limits their coalescence 
yielding very uniform, and sometimes nearly monodispcrsc particles. The suspension 
polymerization is completed under moderate agitation and a stable, aqueous dispersion of 
1 5 acrylic particles is obtained. 

The above described suspension polymerization has several advantages: For 
example, the method yields a copolymer with a narrow distribution of mean particle size 
and limited coalescence. When coalescence is present, the particles tend to migrate 
towards one another and can fi.«nn Urge masses. Coalescence hampers the handling and 
20 transportation of the particles and thus is undesirable. The partiolej are sterically 
stabilized by the colloidal silica. 

Also, the method allows for copolymers that withstand freezing tempera hires., 
allowing them to be rcdispersed after thawing. U Iras been discovered that the copolymer 
is stable, i.e., does not coalesce when the same volume of alcohol (nrcthanol or 
25 isonropanol) and water is used in the dispersion. 

Exam ples 

The following examples further illustrate various specific features, advantages, and 
other details of the invention. The particular materials and amounts recited in Ihese 
30 examples, as well as other conditions and details, should not be construed in a manner that 
would unduly limit the scope of (his invention. Perctmtagej; given are by weight, unless 
otherwise specified. 
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Test Met hods 

Test methods used to evaluate flexibility (or britttcoess) and stickiness (or tack) of 
coatings prepared from tiic materials described below are industry standard rests as further 
3 described below. 

The flexibility of each coating was assessed using ASTM D 4338-97, "Standard 
Test Method for Flexibility Delcnnination of Supported Adhesive Films by MandreJ 
10 Bend." The coated polyester was folded with adhesive side out over a 0.125 inch (3.2 
trtm) rod and the development of cracks, fracture, or crazing noted as a failure. 

Is* 

The tack of each coating was assessed using ASTM D 2979-95, "Standard Test 
15 Method for Pressure-Sensitive Tack of Adhcsbcs Using on Inverted Probe Machine.* A 
Po/yfcen Probe Tack Scries 400 Tester was used with a dweiJ time of one second, a contact 
and removal speed of one centimeter per second, and a annular ring weighing 19.8 grams. 
The 5 millimeter stainless steel probe was cleaned with isopropanol between samples and 
five replicates were run on each coating and averaged to give the results reported in 
20 Table II. Materials useful in formulating cosmetic compositions have a tack value of less 
than 50 grams, preferably less than 30 grams, most preferably equaJ to 0 grama. Useful 
materials will also possess high enough cohesive strength so that they do not cohesively 
fail, thereby transferring residue to the probe. 

25 Gla ss Tran sit ion Tempera ture 

The glass transition temperatiuc (T g ) of each polymer was assessed using a perkin- 
Elmer Model DSC 7 differential scanning calorimeter. Samples were dried in aluminum 
tins at 105" C for 30 muwtcs. Samples, ranging from six to ten milligrams, were scanned 
heating fmm -70* to 150'- C at 20* G'roinute. After holding at 150° C for 1 minute, the 

30 sample was cooled to -70° C at 40 e C/minutc, then scanned a second lime to 1 50" C at 20° 
Cmiinutc. The extrapolated midpoint of the inflection in this second beat is reported as 
theT r . 

-I*. 
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Preparation of Coalmen 

Coalings of the examples were prepared on 0.0015 inch (38 micrometer, urn) tluck 
polyester Him using a knife coaler yielding 0.001 S inch (38 urn) thick coatings after 
5 drying for 10 minutes at 70* C in a forced air oven. These coatings were conditioned for 
24 hours at 22" G and 50% relative humidity prior to testing. 

Exa mples 1 to 8. Com parative Ex3mn>» A to D 
Copolymers made by batch emulsion polymerization 

10 Into a one liter Mortonized split resin flask was charged 100 grams of monomers 

(detailed in Table I below, oil monomer amounts listed in grains), 80 milligrams of carbon 
teferabromide, 124.7 grams of deionized water, 200 milligrams of potassium persulfate, 64 
milligrams of sodium raciahisulfite, 1 gram of sodium dodccyl ben2enc sulfonate, and 
2.5 grams of Mazon S^M 211 alkyJene polyalkoxy ammonium sulfate oor»Iymcrizablc 

15 surfactant (available from PPG Industries, Pittsburgh, PA). The head was placed on the 
flask and a thermocouple, nitrogen inlet, and mechanical stirrer attached. The headspacc 
was swept with nitrogen at 1 liter per minute while heating the contents with infra red 
lamps to about 30 a C and stirring at 250 rpm. About 1 gram of a solution of 28 milligrams 
ferrous sulfate heptahydrate in 50 grams dcionized water was charged, the flask scaled, 

20 and n vacuum pulled on the flask three limes, breaking it each time with nitrogen. After 
15 or 20 minutes an exothcrm is noted which peaks 20 to 25 minutes later at 55° to 65' C. 
Reactor tempeTarure is increased to about 75° C and held for one hour, and then the 
resulting latex was filtered through doubled over cheesecloth into a jar. In all cases 
moderate levels of coagulum were noted around the thermocouple and stirring paddle. 

2J 

Com p arative Bxample E 

An acrylate terpolymer such as the ones disclosed in U.S. Patent Nos. 4,172,122 
and 4,552,755 is mode as follows. 

Into a one liter bottle was charged 280 grams of ethyl acetate, 94.6 grams of 
30 iMxidyl acrylate, 1 10 grams of slearyl methacryrate. 1.5.4 g of acrylic acid, and 0.77 grams 
of 2,y-azobiSJ>methylburvjoni trite), sold by E.I. du Pont de Nemours & Co.. 
Wilmington, DE ; as Varo™ 67. The resulting solution was purged foi about 5 minutes 
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with nitrogen at 5 liters per minute, scaled, and tumbled in a water bath at about 60" C for 
about 63 hours A hazy, moderately thick solution resulted. 



3 A 40% solids solution of GANEX V2 16 (available from ISl\ and believed to be a 

N-vinyl pyrroUdone/hexodccene copolymer) was prepared by dissolving about 4 grams of 
GANEX V2I6 in about 6 grams of ethyl acetate with gentle beating. 



Table I: Monomer Charges Used for Emulsion Polymerization 



Rumple 


2-EHA 


IB OA 


AA 


MAA 




T*ck<g) 


Flexibility 


Comparative A 




25 


0 


5 


-39 


59 


pass 


Comparative B 


60 1 


35 


5 


0 


-26 


383 


pass 


Comparative C 


55 


40 


5 


0 


-19 


274 


pass 


Comparative D 


25 


70 


0 


5 


39 


0 


fail 


Comparative E 


NA 


NA 


NA 


NA 


NA 


316 


pass 


Comparative F 


NA 


NA 


NA 


NA 


NA 


NA 


pass 


1 


60 


35 


0 


I 5 J 


-26 


0 


pass 


2 


S5 


40 


0 


r 5 


-19 


0 


pass 


3 


50 


45 


5 


0 


-13 


29 


pass 


4 


50 


45 


0 


h 5 


-9 


0 


pass 


5 


50 


40 


0 


10 


-13 


0 


pass 


6 


45 


50 


5 


0 


-4 


0 


pass 


7 


45 


50 


0 


5 


-3 


0 


pass 


8 


35 


GO 


0 


5 


15 


0 


l_ pass 



10 2-EHA * 2-cthylhexvl acrylale 
IBOA - isobomyi acrylate 
AA - acrylic acid 
MAA ~ methacrytic acid 
>'A •-- not applicable 

15 

As the data in Table I shows, Comparative Samples A, B, C, and E had 
unacccptably high tack values even though they pawed the Flexibility test. Comparative 
Example D failed the flexibility test because it cracked and flaked off the polyester -film. 
Useful compositions possess high enough cohesive strength to pass tack testing and not 
30 transfer residue to the test probe. Comparative Example F had too low h cohesive 
strength. The T E was not a necessary requirement for determining tack, he, T 6 was not a 
good indicafm of whether a .sample passed the tack test. But, to pass the mandrel test the 
T s should be below about 35" C. 
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Example S> 

Tetrapolymer made by semi-continuous emulsion polymerization 

A solution of J .0 grams carbon tetrabrumide was prepared in a mixture of 275 

5 grams 2- EH A, 200 grams [BOA, 12.5 grams MAA and 12.5 grams AA yielding 500 
grams of a monomer solution containing 55/40/2.5/2.5 parts 2-EHA/IOBA/MAAMA. Of 
the total monomer solution, 50 grams was charged into a two-liter split resin flask along 
with 390 grams of deionized water and 0.5 gram of sodium dodecyi benzene sulfonate. 
The head was placed o.n the flask and a thermocouple, nitrogen inlet, and mechanical 

it) stirrer attached. The contents were heated with infrared lamps 'to about 60" C while 
stirring at 350 rpm. A solution of 1 .25 grams potassium persulfatc in 20 grams deionized 
water was charged, the flask sealed, and v vacuum pnlled on the flask four times, breaking 
it each time with nitrogen. The flask was held at 60° C for 20 minutes, then heated to 
80° C over 10 minutes to yield a seed polymer. A pre-eroulston of the remaining 450 

15 grams of the monomer solution was prepared by charging a solution of 4.5 grams of 
sodium dodecyi benzene sulfonate in 201 grams of deionized water to it and stirring under 
nitrogen. This pre -emulsion was added dropwise to the two liter split resin flask 
containing the seed polymer at a rate of 6 grams per minute. The addition took almost 2 
hours. After the addition, the stirring rate was reduced lo 200 rpm and the reaction held at 

20 SO 6 C for two hours, then the resulting latex was filtered through doubled over cheesecloth 
into a jar. l«ow levels of coaguium were noted around the thermocouple and stirring 
paddle. 

25 TcTpolvmcrs made by semi-continuous emulsion polymerization 

Using the procedure of Example 9, monomer solutions of either 300 grams 2 -EH A. 
175 grams JBOA, 25 grams MAA, and I gram carbon tetrabromidc (Example 10) or 250 
grams 2-EHA, 225 grams IBL>A, 25 grama AA, and 1 gram carbon tetrabromidc (Example 
1 J) were polymerized. Tbc monomer .solution of Example 10 contained 60/55/5 pari* 

30 2-ERVIBOA/MAA. The monomer solution of Example 1 1 contained 50/45/5 parts 
2-EHA/lBOA'AA. 
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Heterogeneous copolymer made by sequential emulsion polymerization 

A first monomer solution of 0-5 grams carbon tetrabromide was prepared in a 
mixture of 150 grams 2-ErlA, 87.5 grams 1BOA, and 12.5 grams MAA. Of the first 
3 monomer solution, 50 grams was charged into n two- liter split resin flask along with 390 
grams of dcioiiiztd water and 0.5 gram of sodium dodecyj benzene sulfonate. The head 
was placed on the flask and a thermocouple, nitrogen inlet, and mechanical, stirrer 
attached. The contents were heated with infrared tamps to about 60° C while stirring at 
350 rpm A solution of 1 . J6 grams potassium pcrsutfate in 20 grams deionized water was 

to charged, the flask scaled, and a vaouum pulled on the flask four limes, breaking it each 
time with nitrogen. The flask was lield at 60* C for 20 minutes., then heated to 80 B C over 
10 minutes. Of the remaining amount of the first monomer solution, a pre-emulsion was 
prepared by charging a solution of 2 grams of sodium dodecyl benzene sulfonate in 80 
grams of detonized water to the first monomer solution and stirring under nitrogen. This 

\ 5 pre-emulsion was added dropwise to the two-liter Fkisk at a rate of 6 grams per minute, the 
addition taking one hour. After the addition the reaction held at 80° C for thirty minutes. 

A second pre-emulsion was prepared by adding a solution of 2.5 grams of sodium 
dodecyl benzene sulfonate in (21 grams of de ionized water to a solution of 0.5 grams 
carbon tetrobromide in a mixture of 125 grams 2-EHA, 1 12.5 grams 1BOA. and 12.5 

20 grams AA and stirring under nitrogen. This second pre-emulsion was charged dropwise to 
the two liter flask over the course of J. 5 hours. After the addition, the stirring rate was 
reduced lo 200 rpm and the reaction held at Jt0° C for two hours, then the resulting latex 
' was filtered through doubled oyer cheesecloth into a jar. Low levels of coagulum were 
noted OS a scum floating at the top of the reactor. 

25 

Exam ples 13 to 16 

Copolymers made by solution polymerization and itnersion in water 

Into a 120 milliliter glass bottle was charged 24 grams of monomers (detailed in 
Table 11 below, all monomer amounts listed in grams), 120 milligrams of carbon 
AO tctrabromide, 36 grams of methyiethyl ketone, and 72 milligrams of 
aaobisfjsobutyronitrite). The contcnis of the bottle were .wept with nitrogen at about 1 
liter per minute for two minutes, then the bottle was capped and tumbled in a water bath 
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for 24 hours at about 55° C yielding a moderate viscosity solution. 15 grams (containing 6 
grams of polymer or 8.3 millicquivalents of carboxyiic acid) of the resulting solution was 
charged into a 250 milliliter round bottom flask containing a solution of 0.67 grams (7.5 
milliecuivalents» 90% neutralization) of 2-amino-2^riethyl-t^)ropanol in 14 grams of 
5 deiorrized water with moderate agitation. The solvent was removed from the resulting 
dispersion by a rotary evaporator set at about 63* C at a reduced pressure of 40 kilopascais 
yielding a milky white dispersion. The resulting dispersions were coated as described 
above. 



10 Table JU: Monomer Charges Used for Solution Poly meriza tiou and Inversion 



Example 


2-ISHA 


I80A 


CHXMA 


AATT.pC) 


Tack(R) 


Flexibility 


r is — 1 


12.6 






2.4 -6 


0 


Pass 


14 


11.4 


10.2 




2.4 ' -6 


0 


Pass 


1 15 


10.8 


0 


10.8 


2.4 ! ]$ 


0 


Pass 


: 16 


8.4 


0 


13.2 


2.4 r 33 


0 


Pass 


(Comparative G 


6.0 


0 


15.6 


2.4 1 47 


0 


Fail 



CHXMA = cyolohexyl methaciylate 



Copolymers made by suspension polymerization 

IS In a one liter Mortonized split resin flask was charged 24[> grams of a monomer 

mixture (detailed in Tabic 111, all monomer amounts listed io grams). Added to the flask 
was 6-9 grams Ludox™ 50 (50*/i by wt colloidal silica in water, available from Aldrich, 
Milwaukee, W0, 360 grams deionizied water, 0.42 grams adipic acid/diethanol amine 
condensate (a solids used as a promoter, prepared according to the procedure 

20 disclosed in U.S. Patent No. 5,238,736), and 0.0S grams potassium dichromale. The head 
was placed on the Bask and a thermocouple, nitrogen inlet, and mechanical stirrer 
attached. The entire cor lent inside the flask is mixed. The pH is measured and adjusted 
by adding ammonium hydros idc to a pH between 4 and 5. The mixture was then 
transferred to a Waring™ blender and exposed to high shear (about 22.000 rpm) for six 

?S minutes total, using shear for about two minutes at a time to ovoid overheating the 
mixture. 

The mixture was then returned to the Mortonized flask and 0 3d grams of Vaxa w 
6-1 (azobis(isobut_vjnr,itrihO initiator, available from E.l. du Pont de Nemours &. Co.. 



-19- 



( 40 ) 



JP 2004-512292 A 2004.4.22 



PCJ7l;WU/>>*M 



Wilmington, DE) was added. A nitrogen purge was started nnd the mixture is agitated 
gently for several minutes, to let the initiator dissolve. The agitation speed is adjusted to 
about 300 rpm and the temperature was set at about 60** C. The reaction started within 
minutes and was allowed tn exotherm. After exotherming, the temperature was 
5 maintained at about 60* C for about four hours. 



Table If!: Monomer Charges Used for Suspension Polymerization 



Example 


Parts 


2-EHA 


JBOA 


maa if.ro 




Fkjibilih 


Comparative H 


70725/5 


168 


60 


32 J -41 


135 I 


Pass 


17 


50/45/5 


120 


108 


..12. ! "'i 


t P i 


Pass 


18 


55/40/5 


132 


96 


12 J -22 


• 0 ! 


Pass 


19 


60/35/5 


144 


84 


12 { -25 


0 1 


Pass 1 



The "Parts" column indicates the parts by weight of the 2-KHA/lBOA/MAA 
10 components. Thus, for Example 17, of the 240 grams of the monomer mixture. 50 parts 
by weight was 2-EHA, translating to 120 grams. The data in Table Ul shows that 
Comparoti vc Example H, hod unacccptnbly high tack . 

Example 2Q 

1 5 Cosmetic example of body lotions 

An oil-in- water body lotion was prepared from (he emulsion polymer of Example I ' 
as follows. In separate vessels the components of Phase A and Phase B in Table IV were 
healed to about 70" C with mixing. Phase B was added to phase A and homogenized 
using a high shear mixer. After cooling, a substantive, non-greasy, non-tadcy body lotion 

20 resulted. Body lotions from the emulsion polymers of Examples 2, 6. 7, 8, 16, ami 18 
were prepared in similar fashion by replacing Example J emulsion polymer with the 
appropriate polymers from Examples 2, 6, 7, 8, 16, and 18. The percentages in Table IV 
arc weight percent of tire total lolion composition. 
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Table IV: Oil-in- Water Body Ution 



Phase A 




Mineral Oil 


10% 


Isopropyl mvri state 


2% 


Glyceryl stcaraie 


3% 


Stearic acid 


4% 


Ceteth 20 


1% 


Lanolin oil 


0.6% "1 






Phase B 




Deionized water 


73% 


Hx. 1 Emulsion Polymer 


5% 


£LEC 


U2% 


fricthanol nriiinc 


12% 



Examples 21 and 22 

Cosmetic examples of moisturizing foundation 

5 An oil -in- water foundation was prepared from tbe emulsion polymer of 

Example 12 or a one-to-one blend of the emulsions from Examples 1.0 and 1 i as fallows. 
A pigment raasterbatch was prepared by milling SO parts of titanium dioxide with 9:5 parts 
of yellow iron oxide. 9.5 parts of red iron oxide, 0.7 parts of block iron oxide, and 42.3 
parts of talc. In separate vessels tbe components of Phase A and Phase B in Table V were 

10 heated to 75" C with mixing. Phnsc A was added to ph:e>c B and homogenized using a 
high shear mixer. Cooling under low agitation yields a creamy moisturiang foundation. 
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Table V: Oil-in-Wotcr Foundation 



[Phase A 


Example 2t 


Example 22 


Mineral oil 


9.1% 


9.4% 


Iwnropyf mvristxte- 


4% 


4% 


Glyceryl st wrote 


2% 


2% 


Stearic acid 


2.6% 


2.6% 








Phase B 






Pigment master batch 


14% 


14% 


Deioni2ed water 


56.2% 


56.2% 1 


Ex. 12 Emulsion Polymer 


8% 




Ex. 10 Emulsion Poivmcr 




4% 


Ex. 1 1 Emulsion Polymer 




4% 


Lecithin 


2% 


2%" 


Magnesium aluminum silicate 


0.4% 


0.4% 


HEC 


0.4% 


0.4% 


Tricthano) amioc 


1% 


1% 



Example 33 

Cosmetic example of mascara 
5 An oil-in-water mascara was prepared from the emulsion polymer of Example 4 as 

follows. In separate vessels the components of Phase A and Phase B in Table V were 

heated to 70* C with mixing. Phase B was added to phase A and homogenized using a 
. high shear mixer. After cooling, a flake-, smudge-, and water-resistant mascara results. 

Mascara from the emulsion polymers of Example 8 and Comparative Examples A and B 
10 were prepared in similar fashion as was a control with water in place of the emulsion 

polymer. 
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Tabic VI i Oil-ittAVttter Mascara 



Thvtt A 




Carmiha Wax 


\0% 


Isopropyl myristate 


6% 


Glyceryl stearate 


3% 


Stearic acid 


5% 


Black iron oxide 


10% 






Phase B 




Dcionizcd water 


43.5% 


Ex. 4 Emulsion Polymer 


20% 


PVP 


1% 


HEC 


0.2% 


Triethanol amine 


1.3% 



A portion of each mascara formulation was coated with a knife coaler onto 0.0015 
' inch (38 micrometers) polyester film to o dry coating thickness of about 0.002 inch (5 1 

5 micrometers). After drying at room temperature for about 24 hours, the coatings were 
qualitatively assessed for smudge resistance, tack, flake resistance, and water resistance. 
Smudge resistance was judged by rubbing with a finger and seeing how much had 
transferred to the finger. Tack was judged by pressing a finger down briefly and removing 
it, seeing how strong a bond was formed to the coaling. Flake resistance was assessed by 

10 . bending and creasing the polyester film end observing if the mascara coating cracked off 
the film. Water resistance was judged by suspending a 1 inch strip of the coaled film in an 
agitated 32«C water both for about 20 minutes, then assessing me smudge resistance of the 
Mill wet coating- Examples 4 and 8 and Comparative B formed balls of coating on 
nibbing in this test suggesting that the coating integrity was still good, but adljesion of 

15 the coaling to the polyester had been compromised by the weier. Kesults are shown in 
Table VI below. 



Table VI 1: Qualitative Testing of Mascara Performance 



i Polvmer Used 


Transfer 


Tack 


Flake 


Wet Transfer 


T None 


A lot 


Low 


Some 


Complete 


) Example 4 


None 


Low 


None 


Balls up 


1 Example 8 


None 


Low 


None 


Balls up 


: Comparative A 


Some 


Moderate 


None 


Some 


; Comparative B 


Some 


Moderate 


None 


Balis up 
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Data for Examples 4 and 8 shovced thai (hey have all the desirable features for a 
mascara application. The control sample containing wo poJymcr liad unatceplably high 
amount of transfer. Comparative examples A and B also showed some transfer and 
moderate tack. 
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WHAT IS CLAIMED IS: 

I, A composition i" the form of an aqncmis emulsion or dispersion, said composition 
comprising: 

5 (a) at least one copolymer comprising (i) about 10 to 85 weight percent of 

(meth)acry!ate <sier of Ct to C\t straight aod'or branched chain aiky! 
alcohol, (ii) about 10 to 70 weight percent of (meth)acryfate ester of a 
saturated or unsaturated cyclic alcohol containing 6 to 20 carbon atoms: 
and 

to (b) an aqueous carrier, solvent, or vehicle component. 

said composition used for cosmetic and personal care applications, wherein when 
said cosmetic application is a hair care composition, said haiT care composition does not 
hove a rcshapeable effect. 

13 2. The composition of claim l a wherein said (aX») component" is selected from the 
group consisting of isooctyl (mc*h)acrvlate,-n-biityl (metrOacrylale, wnbutyi acrylate. t- 
butyl (meth)acrylate, 2-methylbuty) acrylatc, 2-ethylhexyl (mcth)acrvlate I n-octyl 
(meu^acrylate, isooonyl (mclh)aorytattt, lauryl (mclh)acryiatc. ocladccyt (mcth)arrylate, 
and combinations thereof. 

20 

3. The composition of claim L wherein said (aX») component is selected from the 
group consisting of bicyclo[2.2.]Jheptyl (roctb)acryiate; adamanryt (mctb)acntale; 3.5- 
dimcthyladamantyl <meth}ocrylalc: isobomyl (mcth)acrylafce; loM (mcthlacrylatc; phenyl 
(meth)acrylate; t-butyiphenyl (merh)acrylate; 2-naphrhyl (metb)acrylate; benzyl 
23 methacryiate; cyeiohcxyl methacryiate; menthyl methacrylate; 3,3,S-trimethyk>-clohcxyl 
methacxylate: dicyctopenterjyl (methjacrylate; 2-(dic>xlopefltenyloxy)ethyl 
(merhpcrylote; and corobinnUurc; thereof. 

A. The composition of claim 1 wherein said copolymer further comprises up fo about 
30 20 weight percent ofa hydiophilic monomer. 
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5. The composition of claim 4, wherein said hydrophilic monomer is selected from 
the group consisting of acrylic acid, metbacrytic acid, N-vinyt-2-pyrrotklonc and 
combitiiaions thereof; 

3 6. The composition of claim l t wherein ssid composition is formed into a film, said 
film having less than about 50 grams of tack when tested according to ASTM D 2979-95. 

7. I"he composition of claim ), wherein said composition is formed into a film, said 
film passes the flexibility test when tested according to ASTM D 4358-97. 

iu 

8. The composition of claim I. wherein said copolymer has average particle size of 
less than about I micrometers. 

9. The composition of claim I used in cosmetic and personal care applications 
15 selected from the group consisting of mascara, foundation, rouge, face powder, eye liner, 

eyeshadow, lipstick, insect repellent^ nail polish, skin moisturizer, skin cream, body lotion, 
and sunscreen. 

10. The composition of claim I, wherein said hair care composition is selected from 
20 the group consisting of shampoos, conditioners, hair sprays, mousses, and gels. 

11. The composition of claim 1 having aT 8 less than 35° C. 

12. The composition of claim 1 further comprising ingredients selected from the group 
2* consisting of emollients, hurocetants, propellants, pigments; dyes, buffers, organic 

suspending agents, inorganic suspending agents, organic thickening agents, inorganic 
mtckeninu agents, waxes, surfactants, plastic izcrs, preservatives, flavoring agents, 
perfumes, vitamins, herbal extracts, skin bleaching agcots, hair bleaching agents, skin 
coloring agents, hair coloring agents, untimicrobial agents, and antifungal agents and 
50 combinations thereof. 



15. The composition <J claim I con^n'shi^ a blend of said copolymer. 
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14. The composition of claim 1 , wherein said (b) component is selected from the group 
consisting of water, C» to C« branched or straight chain aliphatic alcohol, and 
combinations thereof. 

5 

15. The composition of claim 14. wherein said C» to d branched or straight chain 
aliphatic alcohol is selected from the group consisting of ethaool, n-propanol, 2-propanol, 
and combinations thereof. 

io 16. The composition of claim 14 further comprising solvents selected from the group 
consisting of hexanKthyldisiloxane, cyclic silicones, C to C I0 nlkanes, acetone, and 
hydrofl uoroerhers. 
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